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ABSTRACT 
 
The ongoing liberalization of the electricity sector will bring about some changes to 
utility electric companies, renewables’ operators, consumers and the government as well, 
which has to adjust its policy accordingly. Thus, some structural adjustments will be 
operated in the power sector. Some incentives for renewables, e.g. subsidies, are going to 
be frozen. New forms of support for renewables will be used. In the broad energy field, 
market-based instruments are going to be introduced. The liberalization will mark the end 
of monopoly along power production and distribution chains and require the privatization 
of public companies. 
 
At companies’ level there are already some known variables. The structure of utility 
power companies has been modified in the way that a company, for example, which in 
the past was used to controlling the whole power production chain, i.e. from generation to 
supply through transmission, is dealing now with only one link of the chain. In other 
words, companies, which were vertically integrated, become horizontally integrated.  
 
On the government side, the liberalization has led it to act as a referee and as an actor. 
Then on the one hand, it assesses and monitors the process of the liberalization so that all 
market players are treated with equity. On the other hand, it comes to the scene when it 
realized that some distortions have occurred. It is in this regard that at the end of this 
study I have heard that the responsibility for ELTRA, ELKRAFT system, and ELKRAFT 
transmission has been transferred to the government free of charge. The above-mentioned 
systems had the monopoly on grid in the entire country. It has been stated that from now 
onwards, the government would have the responsibility for the power system and overall 
transmission of the electricity through the newly created state-owned enterprise called 
EnergiNet Danmark. The objective of that take-over is to allow all users of the network to 
have equal access to the grid. For the time being, no one knows what consequences the 
change would bring about. Therefore, the process of the liberalization needs to be 
monitored very closely. 
 
In order to get insight into the issue at hand, I have inquired the viewpoints of the 
stakeholders from many institutions. Some manifested their openness and others showed 
their reluctance to discuss with us, arguing that their institutions deal mostly with issues 
from a global perspective. Whereas, Denmark is one of the elements of the globe and one 
can only address global threats by commencing with those of its constituents. 
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INTRODUCTION 
 
Environmental problems relating to the production and consumption of energy hadn’t 
been the concern of energy producing companies, nor governments until the recent 
1980s. The reasons being that environmental threats stemming from energy production 
were so far ignored or underestimated and also after the first energy crisis in 1973, which 
was characterized by rising oil costs, security of supply and independency of oil imports 
were the main priorities in many countries. 
 
To some extent, focus was put principally upon exploration and assessment of domestic 
energy resources, principally oil and natural gas. Other measures comprised energy 
conservation and efficiency. Increased attention to energy related problems arose in the 
beginning of 1980s due to the pending issue of acid rain. As time went on it was 
demonstrated that most of the CO2 emissions stem from energy production and 
consumption. This recognition led governments to the establishment of the United 
Nations Framework Convention on Climate Change (UNFCCC) on the 9th of May 1992 
in New York and the Kyoto Protocol in 1997 as legal international frameworks within 
which energy related problems should be sorted out (Paterson, M., 1996: 38). 
 
Thus, the Kyoto Protocol set up targets for developed countries and countries with 
economies in transition to be met with respect to their emissions of greenhouse gases by 
the years 2008-2012. Reduction of CO2 emissions entails changing patterns of energy 
production and consumption, including energy efficiency, a switch into alternative energy 
and development and promotion of renewable energy sources.  
 
Energy is the fuel that gives the force to everything to move forward. Energy is very 
necessary in our daily life. It is more necessary than one really imagines. Thanks to 
energy, cars and/or trucks move forward and provide transportation of passengers and 
goods. It is the case with planes, boats and every invention that operate with fuelled 
motor. Electronic appliances consume energy. The entire world is connected today 
through Internet networks thanks to energy. 
 
If we consider the following scenario for instance, a situation in which there were a 
spontaneous shortage of energy leading to a downtime in a given company, say in the 
night, there would be a frightening silence and the workers of the company concerned 
might imagine themselves in hell. If such a scenario occurred in a neighbouring   bake-
house, the following day, its customers would take their breakfast without bread. Heat 
pipes were affected by tremendous fall of snow during last winter in Russia, and 
consequently led for a great deal of inhabitants to an unfortunate situation where it was 
not possible to take a shower, neither to cook nor to use any household asset that run 
thanks to energy. 
 
Without power saws for instance, one would need more than one year to cut down some 
species of timber from the central African rainforests. Obviously, energy is also of prime 
importance for the exploitation of raw materials, their subsequent transformation and the 
distribution of the resulting consumer goods. Energy saving measures would find a 
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favourable echo if people were really aware of the importance of the energy. Energy can 
be generated from many sources. 
 
On the one hand, there is nuclear energy. The uranium is the raw material, which is 
indispensable for the production of nuclear energy. There are some relevant issues to     
be taken into consideration before carrying out the building of a nuclear station. Firstly, 
the building programme lasts several years and the industrial infrastructure required to 
build the power stations are kept supplied with fuel. Secondly, there is the pending issue 
of nuclear wastes. Nuclear wastes are deemed to be very difficult to be disposed of 
because of their long lasting impacts on the environment.  
 
Up to now, only temporary solutions have been found to cope with the nuclear wastes; 
they are kept buried hundreds metres deep in the underground. Due to security and health 
risks that represent nuclear wastes, the building of a nuclear power undergoes strong 
assessment by the International Atomic Energy Agency. Once built, a nuclear power 
always represents a sword of Damocles suspended over the heads of the neighbouring 
populations. 
 
An obvious example is the Swedish nuclear power “Barsebäck”, which lies in the vicinity 
of Copenhagen. Its closure was proposed to the Danish parliament on the 22nd of April 
1986 under the bill ‘B 139’1. Dissuasively, John Gribbin (1990:241) underscores the 
complexity of building nuclear stations as follows: “while the world was in the process of 
switching to nuclear energy generation, it would be using up fossil fuel more rapidly than 
it is today because of all this industrial activity. The so-called energy payback time for a 
nuclear power station is very long; it doesn’t produce as much energy as was used in 
building it for many years”.  
 
From an environmental point of view, nuclear energy is clean and friendly because it 
does not emit CO2. Nuclear power reactors supply about 20 percent of the world’s 
electricity. France, for instance, does not have any natural energy resources and relies on 
nuclear power to generate over 75 percent of its electricity (Peter E. Hodgson, 1997: 25). 
Even though more and more countries tend to build nuclear power stations to cope with 
the energy supply and also meet their targets, one should never lose sight of the fact that 
uranium exists in limited stocks and will, therefore, be exhausted sooner or later. 
 
On the other hand, there are fossil fuels such as coal, oil and natural gas. They are the 
most ancient source of energy. The production and consumption of fossil fuels have 
adverse negative impacts on the environment. Their combustion releases the CO2 into the 
atmosphere and CO2 is deemed as the major greenhouse gas2, accounting for about 70 
percent of the enhanced greenhouse effect (Marvin S. Soroos, 1997: 180). They are 
exhaustible energy sources because they exist in limited stocks in the ground and cannot 
be replenished through any technological process. 
 
                                                 
1 See Fleming G. Nielsen, 2000: 22  
2 Other greenhouse gases: Methane (CH4), nitrous oxide (N2O), Hydro fluorocarbons (HFCs), per 
fluorocarbons ( PFCs), Sulphur hexafluoride (SF6). 
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 It is estimated that coal principally had played a vital role during the industrial revolution 
in supplying the energetic needs of industry and fuelling the new modes of transport, 
namely the trains and boats. Until 1990, coal was the major supplier of world energy 
needs. China’s energy growth had been achieved between 1973-1992 thanks to coal 
(Ramade, F., 1992:142). Coal should be viewed as a main source of pollution. 
 
The burning of coal   releases into the atmosphere the Sulphur dioxide (SO2), nitrogen 
oxide (NOx) and volatile organic compounds (VOCs). They are the main pollutants that 
intervene in the process of acidification or acid rain. Those pollutants were referred to as 
‘London smog’s’. The use of coal poses local and regional threats. Local threats include 
the alteration of the walls of buildings, the obstruction of the visibility and the increase in 
the respiratory diseases such as asthma. 
 
 Regional threats are those that the burning of coal poses in the neighbouring countries 
because when those compounds land abroad, they cause damages to crops, ecosystems, 
buildings and human health (Marc A. Levy, 1995:59). The issue of acid rain had been 
brought for the first time under discussion by Norway and Sweden, which complained 
about serious domestic threats in lakes and streams. 
 
As in many international discussions, particular interests of polluting countries 
outweighed over regional and common ones and economic and social factors were 
advocated to slow down the process leading to the signature of an agreement. It was only 
later on in 1985 that the first Sulphur Protocol was signed, followed by the Nitrogen 
Oxide Protocol in 1988 and the VOC Protocol in 19913. However, the production and the 
use of oil still present challenging issues as far as the environment is concerned. 
 
The CO2 emissions that stem from the burning of oil are forecast to increase in the 
transport sector in the forthcoming years. This sector has become one of the concerns of 
many governments in respect of the CO2 emissions and also because of the difficulties to 
change the car users’ behaviour. The most illustrative proof of the increasing awareness 
of the adverse impacts of the CO2 emissions from the transport sector has been the EU-
Directive from the 7th of November 2001 on ‘alternative fuels’ for road transportation4. It 
includes measures to promote the use of ‘bio fuels’ through the objective of 20 percent 
substitution of fossil fuels by ‘alternative fuels’ in the road transport sector by the year 
2020.  
 
The Directive forecasts an increase of world oil demand during the forthcoming decades 
and expresses its worry about the fact the increasing consumption of oil would go along 
with more CO2 emission and that the Middle East OPEC members are the only possible 
suppliers to the increasing demand. According to the Directive, developing ‘alternative 
fuels’ would have a dual effect; it would allow the EU countries to cope with uncertainty 
regarding the supply in oil and to comply with the Kyoto commitments for individual 
countries to initiate their reduction programmes over the coming decade. Thus, the 
                                                 
3 Ibid. 61 
4 Later on we will consider this Directive as one of the driving forces towards the deployment of 
renewables 
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Directive advocates measures such as tax differentiation in favour of bio-fuels to make it 
more competitive in the market and also to provide incentives for the development of bio 
fuel technologies (European Commission, 2001).  
 
Besides the nuclear and fossil fuels, there are renewable energy sources. The term 
renewable energy escapes simplistic definitions. Many attempts have been made to define 
the phrase ‘renewable energy’. One of the publications of the European Commission 
defines it as “…the term used to describe a wide range of naturally occurring, replenish 
able energy sources”5
 
In this regard, a renewable energy source should be understood as energy stemming from 
an inexhaustible source. Another definition that matches the first one is from Peter E. 
Hodgson (1997:18) according to whom “the word renewable means that the energy 
resource does not use up the earth’s resources”. In the light of those definitions, many 
sources of renewable energy can be distinguished: Among others, there are hydro, wind, 
solar, tidal, wave, thermal, geothermal and biomass energies. 
 
Although biomass has been playing a key role in reducing the use of fossil fuels since the 
first energy crisis through its contribution in the co-production plants, the so-called 
Combined Heat and Powers (CHPs), it should not be considered as a clean energy 
because it is CO2 neutral. It means that the burning of straw or wood for instance releases 
the same amount of CO2 that was absorbed through the process of the phenomenon of 
photosynthesis6. 
 
However, biomass contributes to a very great extent to reduce the dependence on fossil 
fuels. Adversely to biomass, other renewable energy sources are carbon free because they 
do not emit the CO2 at all. In that respect, they can play a tremendous role in reducing the 
CO2 emissions. Even though most of the renewable energy sources were developed after 
the oil crisis in order to cope with the problems of energy supply, since the 1990s they 
have become significant tools to reduce the CO2 emissions in the sense that their share in 
the gross energy consumption is growing and the greater use of renewables would reduce 
the use of fossil fuel at the power plants significantly. 
 
In this regard, the sources of CO2 are being reduced. Quite a great amount of countries 
would like to have the greatest share possible of the renewable energies. Some countries 
around the world such as Greece, Ireland, Portugal, Finland and Spain rely on the 
renewable energy sources to meet their targets to which they have been committed under 
the Kyoto Protocol. It is estimated that the current level of CO2 emissions associated with 
the electricity generation is approximately 12,000 million tonnes per year and that a 30 
percent contribution from the renewable energies by 2020 could reduce that by 3,600 
million tonnes per year (OECD/IEA, 1997:20).  
 
Besides those environmental benefits, the development and the promotion of renewable 
energy sources offer employment opportunities. Local labour can be involved in the 
                                                 
5 European Commission, 1997: 16 –Summary findings from the ATLAS project 
6 ELSAM and ELKRAFT, 1994: 85 
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construction of renewable energy source, since they are small plants compared to power 
plants. Therefore, the development of renewable promotes local entrepreneurship. Then 
local populations can build individual or co-operative plants. In that way many people 
can be involved in the reduction of CO2 emissions. 
 
Furthermore, the promotion and development of renewable can enhance the diversity in 
energy supply markets and therefore contribute to the strengthening of the energy 
security and the independence from fossil fuel imports. Even very remote areas, which 
are not connected to the grid, are supplied in energy by developing their renewable 
plants. 
 
In contrast to fossil fuels that are more concentrated and monopolized by a few countries, 
renewable energy sources are spread worldwide. On the account of their diversity, 
renewable energy resources are almost everywhere. No region can claim to monopolise 
the renewable resources, as it is the case with oil7. From the preceding analysis, it goes 
without saying that renewable energy sources offer the best opportunities to reduce the 
CO2 emissions. Unfortunately, there are some barriers to the development and promotion 
of renewable energy sources. 
 
On the one hand, the cost of renewable energy is higher compared to the cost of fossil 
fuels or nuclear energy. Renewable energy is disadvantaged because the prices of fossil 
fuels are often below their production and supply costs, as the externalities are not 
incorporated into energy system costs. That is the reason why renewable energy is not 
competitive for the time being and most of the renewable projects have so far enjoyed 
tremendous state finance supports and subsidies to survive (OECD/IEA, 1997:22). On the 
other hand, there are technological barriers. Most of the renewable energy sources such 
as tidal and geothermal need further and improved innovation to become reliable. Even 
with the wind powers, which are deemed as one of the most ancient renewable energy 
sources, the research is still going on into the field of components’ improvement and 
innovation. The life cycle of renewable plants depends on the maintenance factors. 
 
Additionally, there is the economic factor; the share of renewable energy in the gross 
energy consumption is still marginal. Therefore, renewables, as energy end use, only 
supply the domestic energy markets. That also has an implication on the export of the 
renewable technologies. These renewable technologies can, for the time being, only be 
imported to a few countries where the renewable energy sources are being explored and 
experienced. On that account, businessmen and investment banks are not attracted to 
invest in the field of renewable energy. 
 
Furthermore, there are political, institutional and cultural obstacles to the promotion of 
renewable energy sources. Political will to promote renewables might fail. Politicians can 
show support of an energy option at the expense of the others. Investing in nuclear power 
for instance can be viewed as the affirmation of the state sovereignty8. The institutional 
                                                 
7 OPEC member countries monopolize the oil supply and have a huge influence on the oil price. 
8 Even if other options are relatively cost-effective and more environmentally friendly when it comes to 
consider nuclear waste management. 
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obstacles are due to the lack of regulatory frameworks to disseminate the information on 
the state of development of renewable energy technologies in order to create more 
awareness among market players who are among other policy makers, financial 
institutions, utilities equipment suppliers and energy users9. 
 
Cultural obstacles have to do with the belief or behaviour of dwellers from a given area. 
In a country or an area where the tradition of using coal is deep rooted, people would tend 
to disregard the development of other energy alternatives even if they are more 
environmentally friendly. In this regard, people are reluctant to the erection of renewable 
plants and fight against their installation. The phenomenon of  ‘not in my back yard’ 
(NIMBY) and ‘build absolutely nothing anywhere near anyone’ (BANANA) has been the 
impression of the strongest opposition to the development of wind power in the UK. This 
attitude has undermined the emergence of the wind technologies in that country which 
has the best wind regime in the EU (Rae, John, 1993: 102). Other barriers to the 
promotion of renewable energy might exist. Renewable energy as a means to reduce the 
CO2 emissions is an option among others, as I will endeavour to illustrate in the 
methodology of this study. 
 
In Germany, for instance, there has been a remarkable improvement with respect to its 
CO2 emission reduction from the electricity production and consumption between 1990 
and 2000. Germany got a percentage change of –21 percent. The most important reason 
for German CO2 reductions from the utility electric companies was efficiency 
improvements in coal-fired power plants10. In the same line, the UK registered a 
percentage change of  -21 percent and the most important factor was the fuel switch from 
the coal to gas in power production and also the growing number of its nuclear power 
stations, which amounted to 17 in 199711. Luxemburg showed the most important CO2 
reduction from the energy industries. CO2 emissions fell down by –80 percent .The main 
reasons were, on the one hand, the reductions in thermal power production through 
hydropower and on the other hand the increases in electricity imports12. 
 
As for Denmark, it showed only a slight improvement of percentage change of 4 percent. 
It has neither nuclear power stations, nor hydropower plants. The great deal of its energy 
stems from fossil fuels. However, Denmark is one of the countries where the 
development and promotion of renewable energy sources has played a remarkable and 
key role in reducing the CO2 emissions over the last decade. The most important 
renewable energy in Denmark comes from the windmills. Their development and 
promotion have enjoyed favorable energy policies and measures through out the 1970s up 
to 2000 and through the state investment funds, subsidies, research and development and 
green taxes initiated at the expense of fossil fuels. The question arises as to how the 
Danish energy policies have emerged. 
 
                                                 
9 OECD/IEA, 1997: 22  
10 European Environmental Agency, 2002: 30, Topic report No 7 
11 OECD/IEA, The United Kingdom 1998 Review: 52 
12 European Environmental Agency, quoted by OECD/IEA, The United Kingdom 1998 Review: 52 
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Like many countries around the world, Denmark was severely hit by the first and second 
oil shocks of 1973 and 1979. It is estimated that in the dawn of 1970s, Denmark was 
depending on imported oil at 88,7% of its TPES13. The first oil crisis sounded the alarm 
clock to Danish populations who realized that they wouldn’t escape the dictate of the oil 
suppliers until they had coped with the security of supply. From that time onwards energy 
security and supply became the priority of prime importance to the government. 
 
Three years later, in 1976, a legal framework to assessing and planning all energy related 
matters was created, namely the Danish Energy Authority. Over the three last decades, 
four energy plans have been initiated in Denmark under the auspice of the Danish Energy 
Authority. Danish energy plans are dynamic body within which proactive measures are 
taken in relation to energy production and conservation. Progressively, environmental 
considerations were being integrated in the energy management and planning. 
 
The first Danish energy plan or strategy, called Danish Energy policy14 had been 
established in 1976. Its main goal was to safeguard Denmark against supply crises. 
Therefore it looked into how to get Denmark become independent of imported oil and to 
set up preventive measures to respond domestically to an eventual energy crisis. 
 
The second energy strategy that was released in November 1981 and called Energy 8115, 
aimed, on the one hand, at limiting fuel import and on the other integrating socio-
economic and environmental considerations in the energy management and planning. In 
order to translate its policy into reality, the government introduced the first subsidy 
schemes to support the exploitation and use of wood chips and other types of renewables. 
As result of that action plan, biomass became a competitive fuel through increasing use 
and taxation on fossil fuels. In order to raise more benefit from biomass, the government 
got one Chip-fired combined heat and power built. The advantage being that biomass 
energy resources would gradually reduce the amount of fossil fuel used at classic power 
plants and in so doing diminish considerably the dependency on oil and coal (Ministry of 
energy, 1993: 40). 
 
Later on in 1990, the third energy plan, called Energy 2000, was established. Focus was 
put on environment and it was assigned the duty of sustainable energy development. 
Though the amount of renewables didn’t change compared to the previous Energy plans, 
this plan reiterated the need to carry on their development. It should be stressed that for 
the first time, the concern about CO2 emissions was included in an energy strategy plan. 
Thus, Energy 2000 contained the national commitment to reduce Danish CO2 emissions 
by 20% by 2005, compared to 1988 levels. As long-term objectives, Energy 2000 aimed 
at halving CO2 emissions by 2030, and reducing SO2 and NOx emissions by 30 % and 45 
% respectively, compared to 198816
 
                                                 
13 OECD/IEA, Denmark 2002 Review: 21 
14 Fleming G. Nielsen, 2001: 9 
15 Ibid. 16 
16 Ministry of Energy, 1990 
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Finally, the fourth Energy plan, called Energy 2117, had been elaborated in 1996 and it 
confirmed and maintained the objective of Energy 2000 insofar as it set short –and long-
term objectives to reducing progressively the CO2 emissions by means of expansion and 
increasing use of renewable energy sources. But actions in this plan were very diffusely 
described18. 
 
It is to be recognized that the development and promotion of renewable energies had also 
enjoyed the rejection, by the majority of Danish people, of nuclear power which issue 
fuelled the discussion and open public debate over a decade from the beginning of the 
first energy crisis to 1985, when the Danish Parliament voted against the option of 
nuclear powers as a means to cope with the energy supply and reduction of CO219. 
 
Another point worth mentioning as regards the promotion and expansion of renewable 
energies sources in Denmark is the fact that over the past two decades, the Danish Energy 
policy has been driven mostly by the environmental considerations from Energy Plan 
2000, namely the reduction of CO2 emissions at power plants. Up to 2000 for instance, 
the reduction of CO2 emissions through the larger use of renewable energies had been the 
main preoccupation and challenge to the Danish successive governments since 1990. 
Successive past governments, since the first energy crisis, have spurred the development 
and the promotion of renewable energies through economic incentives (OECD/IEA, 
Denmark 2002 Review: 56). 
 
 In 2001, renewables had a share of 17.1 percent20 in the total electricity consumption in 
Denmark. However, the goal of achieving the largest possible share of the renewable 
energy sources in the gross national energy consumption still stands far away and has 
become even hypothetical. Furthermore, the prospects of renewable energies have 
become even more uncertain since the current government took over in 2001. Then the 
latter advocates market-based solutions and cost-efficient measures to cut down the CO2 
emissions so as to meet it targets21.  
 
The new government policy towards energy is mostly driven by the ongoing 
liberalization of the electricity sector, following the release of a Directive of the European 
Commission in 1996.The implications of new policy would be that renewable energy 
resources would no longer enjoy the state financed supports and other subsidies. But it 
would be precocious at this stage of our research to confirm that the shift in the Danish 
energy policy constitute itself an obstacle to the promotion of renewable energy sources 
in Denmark. Investigation into the past and current policy needs to be done in order to 
reach a reliable conclusion.  
 
                                                 
17 Ministry of Environment and Energy, 1996 
18 Actions were diffusely described due to the fact that the liberalization of the electricity sector was 
already perceptible. 
19 Fleming G. Nielsen, 2001: 21 
20 Data are drawn on  Danish Energy Authority, 2001. 
21 From a document entitled ‘Energy Policy Statement 2003’ released in 2003 by the Minister for Economic 
and Business Affairs 
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Besides the shift in the Danish energy policy, other factors might exist and probably 
influence the deployment of renewable energy sources. These factors could be 
cultural/behavioural, technical/technological, economic and the cost of renewable 
electricity. Firstly,I am going to look into the potential of renewable energy sources, the 
driving forces for and the general /common obstacles to the development of renewables. 
Secondly, the economic incentives for renewables will be presented and analyzed. 
Thirdly, I will discuss the known policy changes that have been brought about by the 
liberalization. Fourthly, I will end up by inquiring the viewpoints of the stakeholders 
about the consequences of these changes on the outlook for renewables. 
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CHAPTER 1: Background of the study and problem formulation 
 
1.1 Background of the study 
 
According to the Intergovernmental Panel on Climate Change (IPCC), the 1990s can be 
viewed as the warmest decade since measurement of the global temperature began in 
1860. Worldwide, temperatures during the 1990s were 0.4 degrees Celsius higher than 
the century average. The IPCC has said that the observed climatic change is probably to a 
certain degree caused by emissions of greenhouse gases resulting from human activities, 
such as energy production and consumption. The IPCC foresees a rise in the main global 
temperature of 1-3.5 degrees during the twenty first century22.  
 
Over the same period, sea levels may rise by 50 cm and vegetation zones are expected to 
migrate 150 to 550 km towards the poles. These changes would affect the global 
precipitation patterns: Even if the impacts of the global warming cannot be estimated 
with accuracy, it is obvious that the negative effects will outweigh over the positive ones. 
 
As described, the phenomenon of that global warming is a common threat to the 
humanity. No nation is immune to the adverse impacts of global warming as no one can 
claim to address the issue unilaterally, reckoning only upon the domestic measures. Thus, 
there is need of international co-operation to tackle efficiently the threat of global 
warming. It is in this regard that many countries around the world have established the 
United Nations Framework Convention on Climate change (UNFCCC) and the Kyoto 
Protocol to which they have committed themselves to reduce their emissions of 
greenhouse gases, responsible for the phenomenon of global warming. 
 
Denmark is a low-lying country with many small islands. The highest altitude is 
approximately 170 meters above sea level and the coastline has a length of more than 
7,400 km. In order to protect the country against flooding and storm surge, it has been 
necessary to build dikes and other permanent installations along the about 1,800km of the 
coastline23. So, special attention has been given to the phenomenon over the last decade 
because the country is, like many other countries around the world, subject to the impacts 
of the climate change. 
 
Furthermore, sandbags, breakwaters and similar might protect other parts of the coastline, 
which otherwise would erode because they consist of soft materials deposited during the 
last Ice age. Thus, a rise in the water level due to climate change would obviously affect 
the protection of the coasts and create a greater risk of flooding and erosion. It is worth 
mentioning that 64 percent of the area is cultivated agricultural land and a change in the 
weather patterns due to the global warming could be a disaster for the Danish 
agriculture24
 
                                                 
22 UNFCCC, 2003 
23 See the Danish Third National Communication to the secretariat of the UNFCCC. 
24 Discussion is drawn from the Third National Communication, p.26. 
 10
 Aware of the fact that only global solutions can help tackling the issue of global 
warming, Denmark committed itself, following the adjustment of the EU countries’ 
targets under the “Burden Sharing Agreement”, to 21 per cent reduction of its greenhouse 
gases compared to 1990 level. Like in many countries, carbon dioxide (CO2) accounts for 
more than 64 per cent of global warming caused by human activities in Denmark. The 
main source of carbon dioxide in Denmark is the electricity production. The figure 1 
above shows the Danish CO2 emission by sectors in 2002. 
 
Figure 1: One of the consequences of the liberalization of the electricity sector 
 
 
 
Source: Danish Government, 200325
 
 
Figure 1 above displays clearly the Danish excess emissions of greenhouse gases during 
the first period year 2008-2012. The overall emissions from all sources have been 
calculated in CO2 equivalents. 
 
On the one hand, an increase in the electricity production is expected in the forthcoming 
years to meeting the domestic and the export demands. Denmark electricity producers 
export a great deal of their production to Norway and Sweden in the years of lower 
rainfall. Denmark also imports cheaper electricity from Norway and Sweden in years of 
high rainfall.  The export of electricity to Norway and Sweden alone will give rise to an 
increase of 10 million tones CO2 equivalents (Danish Government, 2003) 
 
                                                 
25 The figure 2 stems precisely from a document entitled ‘ proposal for a climate strategy for Denmark’. 
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On the other hand, the remaining other activities such as electricity production for the 
domestic supply, the commerce, households, transport, agriculture and forestry, and 
waste would also give rise of 10 million tones CO2 equivalents. 
 
Additionally, there is the pending issue of the base year. To understand the problem of 
Base year, it is worth recalling the circumstances under which the reduction targets had 
been set for OECD countries and countries with economies in transition (EIT). The 
Kyoto Protocol was established as a stronger regime than the United Nations Convention 
on Climate Change and the former brought about binding targets, namely emission 
reduction for developed countries and EIT countries to achieve. They have been urged to 
reduce their GHGs emissions below their 1990 levels between the years 2008 and 2012. 
Under the EU ‘Burden Sharing’, Denmark was committed to 21 percent emission 
reduction, which corresponds to 60 million tones CO2 equivalents per year. But, it is 
likely that Danish target was wrongly calculated because its huge import of electricity 
from Norway and Sweden in 1990 hadn’t been taken into consideration. That is the 
reason why the Danish target was reconsidered and adjusted (Danish Government, 2003). 
 
As the figure above clearly shows, the energy production alone represents half of the 
overall Danish GHGs emissions. The main emission from the energy production plants is 
CO2. A substantial reduction of CO2 emission from the energy production can contribute 
heavily to the achievement of the Danish target. The former government was quite aware 
as it made of the development and the promotion of renewable sources of energy a 
priority of prime importance. In contrast, the current government is in favor of market-
based instrument and is geared by the liberalization. 
 
 
1.2 Research question 
 
From an environmental point of view, renewable energy sources are the best energy 
options. Firstly, they do not create pollutions and the related environmental problems, at 
least on the scale of those created by fossil fuels. In this regard, they offer the best 
opportunities to reduce the CO2 emissions.  Secondly, renewable energy sources are wide 
spread and thanks to their diversity, they can be developed and promoted on a world 
scale. Thirdly, in contrast to fossil fuels that exist in limited stocks and therefore 
exhaustible, renewable energy sources are replenished able. Fourthly, their greater share 
in the gross energy consumption would lead in the long run to the independence of fossil 
fuels and also prevent nations around the world from being affected by an eventual 
energy crisis. 
 
On account of the preceding advantages, renewable energy sources can play a key role to 
developed countries and countries with economies in transition as well in achieving their 
national and international targets with respect to the greenhouse gases. Denmark has been 
facing the hard realities of the liberalization, passing from the use of the regulations to the 
use of market-based instruments in the energy sector. This transitional period will have 
some consequences on the deployment of renewables. Since the liberalization of the 
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electricity sector calls for freezing of the subsidies, competition and equal access to the 
electricity market to all suppliers, the prospect for renewables seems to become gloomy. 
 
1.3 Problem formulation 
 
What are the obstacles to the deployment of renewables under the liberalization of the 
electricity sector and how can they be overcome? 
 
1.4 Methodology 
 
This study looks into the policy towards renewable energy as means to cut down the CO2 
emissions. The main focus will be on the Danish environmental policy towards 
renewables. I do not lose sight of the fact that there are many options to reduce the 
emissions of CO2. As figure 2 below shows, there are many options to reduce the release 
of CO2. Apart from the renewable option, there are others such as energy efficiency26, 
energy conservation27, nuclear power and afforestation28. With a combination of options 
is meant that a given country may use at the same time options 1 and 2 and 3 and 4 and 5 
or 1 and 2 and 3 or 2 and 4 or 3and 4 etc…. 
 
I am of the opinion that each option has its specific policies to address the issue of CO2 or 
to attain the set goals. Indeed, different options might use common policies. Though I am 
not looking into the second option, i.e. energy efficiency, I have judged it opportune to 
define the notion. It should not be understood that our focal point is on energy efficiency.  
 
Rather, I endeavour to analyze option 1. From time to time I will refer to others where it 
is deemed appropriate and above all for the sake of clarity. In this regard, I will also refer 
to some countries where I find comparative data relevant to the broad understanding of 
the issue at stake. Figure 2 below has been drawn with the purpose of delimitation of the 
study. 
                                                 
26 In a narrow sense, energy efficiency is viewed as actions taken at power plant level in order to minimize 
losses of energy. 
27 Measures to reduce energy use at consumer level. 
28 Action of planting trees in order to cut down the CO2 that has been released into the atmosphere, though 
it is hard to determine with precision what quantity of CO2 a given amount of trees can actually absorbed. 
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         Figure 2: Carbon dioxide (CO2) reduction options 
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In the introduction of this study, the readers might expect that I go straightforward into 
the issue of renewables. This has not been the case because I have wished to present 
renewable energy sources in the broad range of other energy options. The reason for 
proceeding so is that I want to go from the most popular and known energy options to the 
less wide spread ones, well aware of the fact that somewhere, some people might ask 
what it is all about, particularly in developing countries where people have not yet 
become accustomed to seeing renewable plants. Thus, I have started the introduction with 
the issue of global warming that are being brought about by the dealing with conventional 
energy such as oil and coal. Nuclear power has also been presented as an alternative 
energy source, which undergoes controversies in many parts of the world because of 
nuclear waste related-problems. Renewables start then to loom large as environmentally 
and friendly energy production options. 
 
Although the liberalization of the electricity sector is presumably seen as culprit 
threatening the prospect for renewables in Denmark, I am not going to investigate right 
away into it at the beginning of this study. If it is commonly agreed upon that Denmark 
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had been in the past a leading country in promoting and supporting renewable energy, it 
means that renewables enjoyed favorable governmental policy settings. Taking the 
constraints to renewables as research hypothesis does also mean the regulatory 
framework within which renewables had flourished in the past has been altered if not 
modified. That’s the reason why I find it necessary to go through the Energy plans, which 
had been established in Denmark and in which renewables portfolio had been embedded. 
Though successive energy plans conceived in Denmark since the first energy crisis 
throughout the turn of 1990s are outlined in the introduction, they are many times 
referred to in chapter 3 because they highlight the readers on interests that past Danish 
governments had taken in renewables and also because these energy plans testify that the 
development of renewables did come very high on the governments’ energy policy 
agendas. 
 
By presenting an array of renewable energy sources in chapter 3, my intent is to evaluate 
the potential of renewables in Denmark. As much Denmark is well endowed with wind 
energy resource, as much it is poor in tidal power. General information on these 
renewables as well as on solar and hydropower will help some readers, particularly 
Africans who are not so familiar with renewables, to gain more insight into renewable 
energy sources. It is not to be dismissed that even Danish policy makers could make use 
of the data that are recorded in this session. On reading this part of the project, it becomes 
easy to estimate the renewable potentials of every country, merely on geographic basis. 
In this regard, Denmark for instance would appear not to have big hydropower because it 
is rather a flat country whereas Austria, as a mountainous country is well predisposed to 
have important hydro resources. 
 
The same rationale of presenting renewables within a broader realm of energy issues has 
influenced my choice of the concept of energy efficiency that I will endeavor to underpin 
in Chapter 2. Though energy efficiency applies mainly to power plants, I have broadened 
its sense in including energy conservation which at firsthand is carried out in households, 
commercial buildings, industrial processes and other energy intensive enterprises. I will 
end up by presenting renewables as a means to achieve energy efficiency. Afterwards, 
one theory has been highlighted for the sake of analysis, namely the theory of 
effectiveness. It helps me to better assess the past and actual governments’ policies 
towards renewables. I am drawing on Young, O. R. (1994) and Wallace criteria of 
effectiveness to appraise renewable policies. I leave the criteria that touch cost-
effectiveness to economists who better can come out with statistic results and analyses. I 
will stick close to those criteria that refer to policy as action designed and dedicated to 
promoting renewable. Thus, outcome of actions outweigh means. 
 
In my endeavor to answer the research question, I will explore the cultural and behavioral 
categories because they might play a role in the setback of renewables. Then, the outlook 
for renewables depends, to some extent, on people’s acceptance of renewable plants. 
Some people might find, for instance, wind turbines noisy, others would criticize their 
intrusion. The attitude of citizens toward renewable plants, might, on the other hand, 
move the government to implement new policies. 
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In attempting to finding out which impacts the liberalization of the electricity sector, 
which is the provision of an EU Directive, will have on the prospects for renewables in 
Denmark, I couldn’t help mentioning the situation in other EU member countries which 
already trade off in electricity with Denmark or not. I am moved by the fact that the 
liberalization is rather an inclusive and not an exclusive trend. It brings many countries 
together to compete on market basis. Therefore, it is better to know the state of affair of 
existing and potential electricity partners, even if the priority is first and foremost the 
opening of the internal market.  
 
While investigating into the incentives for the deployment of renewables in Denmark, I 
will also present the situation of green certificates in some EU Member countries, 
because they are market based-instruments that are expected to be trade off domestically 
in the short run and in the long run externally. By outlining the state of arts in some EU 
countries, differences will come out and will denote the difficulties of implementing this 
very market based-instrument that sounds the alarm clock of liberalization. 
 
After investigating into the incentives to promoting renewables and gathering knowledge 
on previous governments strategies towards renewables, I will go on by looking into the 
shift in the actual government’s policy. As outlined above, that shift has been brought 
about with the liberalization of the electricity sector, which is the provision of a EU 
Directive from December 1996. Henceforth, I will recall the provision of the Directive 
before going into the changes within electricity transmission and supply chains and the 
government climate change policy. Once more, I find it opportune to present the state of 
liberalization of individual member countries. The reason to proceed so is that Denmark 
already trades in energy with some EU member countries and it is significantly relevant 
to know how far its partners are. 
 
At this point, differences between the past and present renewable policies might arise and 
perhaps conflict each against another. I am going to conceive a harmonizing paradigm 
that integrates the promotion of renewables into the overall governmental energy policy 
setting under the liberalization. My harmonizing paradigm will allow it that market 
mechanisms that are characteristic of liberalized market evolve with incentives for 
renewables hand in hand so to say in a balanced way. 
 
Among my strategies for data collection, I am going to carry out interviews. When it 
comes to selecting an appropriate methodology, the researcher must choose, depending 
on his topic and on what he intends to look into, whether qualitative or quantitative 
methods can be the best approach to address the problem at stake. 
 
Grant Mc Cracken (1988: 16) has elaborated the differences between quantitative and 
qualitative methods of which one has attracted my attention. He says: “The quantitative 
goal is to isolate and define categories as precisely as possible before the study is 
undertaken, and then to determine, again with great precision, the relationship between 
them. The qualitative goal, on the other hand, is often to isolate and define categories 
during the process of research”. And Glaser and Strauss29 to add: “The qualitative 
                                                 
29 They are quoted by Grant, 1988: 16 
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investigator expects the nature and definition of analytic categories to change in the 
course of a project”. 
 
It results from the aforementioned difference that the qualitative method is the most 
appropriate for our study. Thus, the policies towards renewables that is our main focus 
can be changed during our study and the liberalization of the electricity sector that might 
have some negative impacts on the outlooks for renewables is rather an ongoing 
phenomenon. In other to get the qualitative data, we will administer interviews. 
 
Those interviews are the primary sources of collecting our data. They will allow me to 
gather information on the aspects of the study we don’t understand yet. Opinions gained 
from interviewees are not to be viewed just as simply answers, rather represent important 
data to comprehend the nature of the problem under study. The main characteristic of the 
interviews is producing knowledge that comes directly from the stakeholders of the 
energy field and the decision-makers. 
 
I will use interviews as a relevant tool to come closer to the different stakeholders who 
influence the Danish policy towards renewables so as to inquire their views on the 
previous and current policies. Their appraisal of the situation will help me in my final 
analysis. The qualitative interview based on interpersonal interaction may appear 
unscientific, but on the contrary, with the object of the interview understood as existing in 
a linguistically constituted and interpersonally negotiated social world, the qualitative 
interview has become an objective method. The questions as to who will be interviewed, 
by which means will the interviews be carried out and under which circumstances will 
find answers in Chapter 8 devoted to our findings.  
 
We also rely on secondary sources of data such as textbooks, journals, periodicals, 
websites and further previous works relating to the topic at stake.  
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CHAPTER 2:  Conceptual framework 
 
2.1 Energy efficiency 
 
Modern society is characterized by the greediness of human beings to squander the 
consumer goods. The freedom of determining their life style and the living standards 
allows them to meet their desire by adopting jeopardizing consumption patterns. It also 
makes it difficult to influence the consumers’ behaviour. The industrial revolution and 
the steady economic growth are the underlying factors. There has been recognition of the 
links between economic growth and the energy production and consumption.  
 
Thus, industry needs energy for their processing and consumers also need energy for the 
use of consumer goods. Whereas, energy is a limited resource and the security of supply 
has become the concern of principally OECD countries since the oil crisis occurred in the 
beginning of 1970s. Besides the issue of the energy security there is another matter of 
concern, namely the relation between energy production and consumption and the 
phenomenon of the greenhouse effect; the production and the use of the energy release 
the carbon dioxide into the atmosphere.  
 
It is estimated that carbon dioxide accounts for more than 40% of the heat trapping 
greenhouse gases responsible of the greenhouse effect in the atmosphere. Targets towards 
reducing the carbon dioxide and other greenhouse gases have been set under the United 
Nations Framework on Climate Change and the subsequent Kyoto Protocol. Energy 
efficiency has become the key priority for parties at the Convention to meet their targets. 
 
One of the proofs that energy efficiency has become a concern to developed and 
developing countries has been, for instance, the International Conference on ENERGY 
EFFICIENCY IN ASIAN held in Tokyo, Japan, 4th-5th November 1992 under the 
auspices of the International Energy Agency, the Ministry of International Trade and 
Industry of Japan (MITI), the Energy Conservation Centre (ECC), and the New Energy 
and Industrial Technology development (NEDO), Japan30.  
 
Energy efficiency means conservation of the energy, rational production and use of 
energy with the view to ensuring the security of supply and prevent human interference 
with the climate. In other words, it means avoidance of jeopardizing of the energy 
resource. It entails a shift in the behaviour of the consumers that are households, 
commercial buildings, intensive energy industries and so forth. It is often wrongly 
believed that energy conservation is the exclusivity of the sole consumers. It is also the 
concern of energy producing companies through changes in the convection technologies 
and the fuel mix. 
 
In order to meet their targets through energy efficiency, governments use different tools 
such as education to the good use of energy, initiate energy saving campaigns, enact 
                                                 
30 OECD/IEA, 1992 
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regulations and cause companies to sign Voluntary Agreements towards energy 
efficiency. 
 
At the household level, consumers’ attention is drawn to the fact that energy is a limited 
resource and even renewable energy resources need inputs in terms of technologies, 
natural resources, human capital and investments to generate energy/electricity. Through 
energy saving campaigns, consumers come to understand how important it is to switch 
off their furnaces after cooking, the TV after watching, their computer and other 
electronic apparatus as well. They are also provided useful data on energy use and 
information on the available options for the improvements in the markets. Henceforth, 
consumers become aware of the existence of the new energy technologies. It is estimated 
that the USA has begun the “third round of updates for some appliance standards”. In the 
households, those appliances concern first of all refrigerators, air-conditioners, and 
washing machines and so forth. Those items are regulated and innovation of technologies 
in the manufacturing allows new units to consume half as much as the former31. 
 
The following figure shows the average energy use of refrigerators in the United States 
between 1960 and 2005. It states clearly that up to 1960s, most of appliances were energy 
inefficient and that energy efficiency has become the major priority of the USA since the 
first ‘petroleum shocks’ of the 1970s. It also shows that energy efficiency is a dynamic 
process and its goal is to achieve the least possible energy consuming appliances. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                 
31 IEA, 2003: 106 
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Figure 3: The dynamic character of the energy efficiency 
 
          
 
Source: IEA, 2003:107. 
 
Since it is difficult and often hypothetical to change the consumers’ behaviour only 
through the sole information and campaigns, governments also liberalise and deregulate 
the energy markets leading so the consumers bear the responsibility for energy efficiency 
insofar as they pay the higher or lower prices for the consumption. The more one 
consumes, the higher the price. In some countries like Denmark, consumers pay CO2 
taxes for their energy consumption. 
 
At the buildings’ level, focus is put mainly on air-conditioners. It is estimated that, in 
Singapore for instance, air-conditioners consume 25 % of the total electricity. This 
knowledge has led the authorities to incorporate a set of energy conservation standards 
for building design into the Building Regulations. The latter “lay down mandatory 
standard on the Overall Thermal Transfer Value (OTTV) of 45 watts per square metre for 
the envelope of an air-conditioned building” (OECD/IEA, 1992:102). 
 
 It is mentioned that the Building Regulation is constantly reviewed and requirement for 
monitoring energy consumption of the building has been included into the Building 
Regulations. Other energy standards from building include “ the code of practice on 
lighting levels, lighting load design, and operation and maintenance of air –conditioning 
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plant and equipment”, the provision “with data logging facilities for collection of data for 
energy auditing”32. 
 
The improvement of the energy efficiency in the residential and commercial buildings 
has become a top priority for some governments. In this regard, Germany has integrated 
separate thermal insulation and heating installation ordinances in 2003.  The new strategy 
might have allowed to cutting down space heating for new building by 30%. In the same 
line, the “rating and labelling systems” in   Japan and Australia allow consumers to 
identify energy efficient buildings (IEA, 2002:106). 
 
Besides mandatory regulation programmes for energy efficiency, there are voluntary 
programmes. They are established to foster the production and purchase of higher 
efficient products. A few voluntary programmes operate internationally while most of 
them are adopted for a single country. Internationally voluntary Programmes such as 
Energy Star set the minimum efficiency specifications for PCs, printers, copiers and 
office equipment.  There are many forms of voluntary programmes; “some include 
agreement with individual company concerning a single energy –intensive factory and 
other include broad agreements covering dozens of groups and millions of products”.  
Many of those programmes are initiated by the states, cities and utilities. An example of 
such voluntary efficiency programme is the UK’s Carbon Trust, in which “ firms are 
encouraged to participate by financial incentives or by public recognition, technical 
assistance with developing competitive efficiency improvement strategies and other 
means of support33”. 
 
As already mentioned above, many people tend to believe that energy efficiency is 
exclusively the concern of the energy consumers, but it is principally the concern of 
energy producing companies. Thanks to the introduction of energy taxes and some other 
measures such as the CO2 quotas for power plants, the promotion of energy efficiency has 
become very active. It evolves through the replacement of inefficient components of 
power plants and the use of new technologies aiming at increasing the outputs of the 
plants in term of the intensity of the energy generation. Thus, modern power plants are 
equipped with the so-called “cutting –edge technology” to reduce harmful emissions into 
the environment and to increase the capacity of energy generated from the burning of 
their fuels. An outstanding example of the new technologies at the power plants’ level is 
the Combined Heat Power (CHP) that plays a vital role in helping a country like 
Denmark to achieve its energy efficiency to a greater extent. An example of the improved 
efficiency at CHPs is Denmark’s Avedore power station that recovers about 94% of the 
energy of its fuels against 30% for the ‘ramshackle’ power plants34. 
 
On the other hand, energy efficiency mirrors in the shutting down of heavy inefficient 
industries such as metal industries as it has been the case in East Germany and most of 
Central and Eastern Europe. Those heavy industries are characterized by high-energy 
intensity and are therefore viewed as high carbon intensive energy sources. 
                                                 
32 Ibid. 102 
33 Ibid. 109 
34 Information is drawn from Scotland, an energy-publishing network. See the reference list, please. 
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Additionally, in order to meet their target, countries committed under the Kyoto Protocol 
have been getting electricity-producing companies to switch from more carbon intensive 
fuels like coal and oil to less intensive such as natural gas. The dual effect that results 
from the change is that the energy generated is more efficient and the environment less 
polluted. 
 
 
2.2 Effectiveness 
 
The notion of effectiveness is a theory that needs to be underpinned for our analyses 
throughout this study. A more broad understanding of the theory can help to assess the 
policies and measures that have been taken towards deployment of renewable energy 
sources in Denmark since the 1970s. With the growing awareness of the environmental 
issues that constitute global threats and therefore need global solutions, the notion has 
become very frequent in the policy debates and discussions on achievement of goals and 
objectives set out so as to mitigate or reduce the problem at stake. Students in 
international relations often use this theory in their study of international regimes such as 
the regime of ozone layer depletion and that of the climate change. 
 
Every country that has   ratified a Protocol or a Convention should comply with the 
Agreement decided upon by its members. In this regard, the signatory country should 
implement and enforce the clauses of the agreement. In order to meet for instance its 
targets set within a Protocol or a Convention, a given country may initiate domestic 
policies besides those embedded in the Protocol. The theory of effectiveness helps to 
appraise the success and the shortcomings of the policies or measures that have been 
drawn up and implemented. This is even what we are endeavoring to do with respect to 
the Danish policy towards renewables. In our study, we won’t test the effectiveness of a 
given regime, but rather that of the Danish policy towards renewable energy sources35. 
 
 
There is no unique understanding of the theory of effectiveness. Many attempts have 
been made to bring light into the notion of effectiveness in the literatures of the 
international relations. Young, Oran R (1994) has given six meanings of ‘effectiveness’ 
which can help us in our analyses of the Danish policy towards reducing CO2, using 
renewable energy resources. 
 
The first meaning consists of viewing ‘Effectiveness as Problem Solving’. In the context 
of the Danish policy towards deployment of renewable energy resources, the question 
arises as to the extent to which the policies that have been enacted towards renewable in 
Denmark have been successful and what has been the constraint to the promotion of 
renewable in Denmark. 
 
                                                 
35 For an in-depth underpinning of ‘regime’, see Little Richard (1997):International Regimes in John Baylis 
and Steve Smith (ed.), The globalization of World Politics. An introduction to international relations. 
Oxford University Press. 
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The second meaning is viewing ‘Effectiveness as Goal Attainment’. When this meaning 
is applied to the Danish renewable policy, the question might once arise as to what extent 
the stated goal has been reached. In other words, has the share of renewable in the total 
electricity consumption, as it’s stated in the Danish successive Energy Plans since 1976 
and first of all Energy 21, been reached? Did Denmark achieve its national and 
international goals to cut down the carbon dioxide (CO2) through the use of renewables 
or did it fall short of its targets? 
 
The third meaning touches on the attitudes of the actors involved. The author has 
baptized it ‘Behavioral Effectiveness’. What we will analyze in our study on the Danish 
renewables’ policy will be amongst others the change of attitudes of people involved in 
the renewable projects and even that of those who are not involved. We will endeavor to 
demonstrate whether the governmental policy towards renewables influences them 
positively, or negatively, as to make them favorable for or reluctant to the deployment of 
renewables. 
 
The fourth meaning has to do with the ‘Process Effectiveness’. This meaning relates to 
the way administrators, lawyers and political scientists think about the issue. This way 
might affect the effectiveness. The process effectiveness, which regards the extent of 
implementation of the provisions of an international regime and the compliance with its 
requirements can help us when it comes to analyze the short fall or the achievement of 
the Danish target of 21% yearly reduction of its greenhouse gases and principally the CO2 
to which Denmark has committed under the Kyoto Protocol and the subsequent 
harmonizing ‘Burden Sharing Agreement’ under the EU.  
 
The Process Effectiveness will also help to get more insight into the impacts of 
liberalization of the electricity sector on the prospects for renewables. It is worth 
mentioning that the liberalization of the electricity sector is the result of a Directive of the 
European Commission. It will be demonstrated that even though implementation and 
compliance are necessary to addressing common threats and solving common problems, 
they can also become obstacles to the effectiveness of a policy when the domestic context 
has not been taken into consideration, as it seems to be the case of the deployment of 
renewables. 
 
The fifth meaning of effectiveness called ‘Constitutive Effectiveness’ won’t be of most 
importance to our analysis. It does only mean that a measure or a policy  “may be 
effective in constitutive terms in the sense that its formation give rise to a social practice 
involving the expenditure of time, energy and resources on the part of its members” 
Young, Oran R (1994:148). 
 
Finally, the sixth meaning called ‘Evaluative Effectiveness’ relates to the comparison 
between the results of a measure or an action plan and the costs of carrying it out. Here, 
the notion of effectiveness is assessed in relation to external criteria such as economic, 
political and ecological.  
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Concerning the economic criterion, a policy or measure set to solve an environmental 
problem should be cost-effective to be claimed as effective. In this regard, the question is 
not only whether the policy set out has allowed to solve the problem and to attain the 
goal, rather it is first and foremost whether the policy is operating in a cost-efficient way 
and according to Young, “ in the sense that comparative results could not be achieved at a 
lower cost or superior results achieved at a comparable cost by substituting some other 
institutional arrangements”36. 
 
In line with Young, Wyn Grant et al. (2000:1) have put too much emphasis on the cost-
efficiency while assessing the effectiveness of a policy or a measure. To them, for a 
policy to be effective, it should achieve its objectives with the least possible  ‘undesirable 
side-effect’. It means with a little public expenditure as possible and with as few 
additional costs for those affected by the policy as is possible. The question then arises as 
to whether the Danish policies that have been and are being implemented towards 
deployment of renewables can be viewed as cost-effective. 
 
The political criterion relates to the equity. Thus, our analyses of the Danish policy 
towards renewables will raise the question of fairness and justice with respect to the 
allocation and provision of subsidies to the renewables’ operators. In other words, do all 
kinds of renewable projects benefit from the subsidy schemes? Do those who are 
interested in renewable project today gain the same state financial support as those who 
have operated within the field in the years to be traced back? 
 
Finally, there is the ecological criterion. It has to do with the contribution of an 
established policy to the protection of the environment and the biodiversity. Therefore, 
we will assess the extent to which the Danish policy towards renewables and the related 
CO2 issue heightens and contributes to the sustainable development. 
 
In the introduction of their book on The Effectiveness of the EU Environmental Policy, 
the aforementioned authors have borrowed the eight criteria of Wallace that he   drew up 
to test the effectiveness of EU policy of which two can supplement more insight into the 
understanding of the notion and be of relevance in our subsequent analysis. 
 
Their fourth criterion matches well the third meaning of effectiveness according to 
Young. This criterion also relates to the attitudes of the actors concerned by the policy. 
They view it as one of the most important tests to assess the effectiveness of a policy. 
They put it as follows: “the policy may change behavior by relevant actors”37.  
 
Wallace’s sixth requirement is that a policy should be based on an equilibrium point “ 
where everyone relevant is as well off as possible”38. This criterion can be of importance 
to us when it will come to analyze the different energy policies that have been 
implemented in Denmark up to date, namely the renewable policies under the previous 
governments and the current one. We will seek to strike a balance between ‘more 
                                                 
36 Ibid. 149 
37 Wallace, 1996: 30, quoted by Wyn et al, 2000: 3 
38 Wallace, 1996: 30, quoted by Wyn et al, 2000:4 
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environment for money’ and more money for the environment that has been 
characterizing and had characterized the current and the former Danish governments 
respectively. We are of the opinion that both policies are conflicting and need to be 
harmonized. 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 25
CHAPTER 3:  Renewables in the past and present Danish energy system 
 
3.1 Brief history of wind turbines  
 
Wind energy has a very long tradition in Denmark. The beginning of the 19th century 
witnessed the event of windmills of the so-called Dutch type, which had served for a very 
long time the purpose of milling grain for flour. At the end of the 19th century and in the 
beginning of the 20th century, the classic multi-blade windmill also called ‘wind rose’, 
because it had the form of a rose, was built. It was used to power agricultural machinery, 
grinding mills, threshing machines, grinding wheel, etc., and also to pump water. It is 
estimated that by 1931, there were about 30,000 such windmills in Denmark39. 
 
The development of windmills for the purpose of electricity production in Denmark is 
attributed to Poul la Cour. He was a teacher at the Folk High School. It is estimated that 
La Cour took great interest in blades and wings and made experiments with artificial air 
currents in a wind tunnel. Thanks to these experiments he drew revolutionizing 
conclusions concerning the laws of aerodynamics. He carried out in 1891 a series of 
experiments aiming a rational utilization of wind power for the production of electricity. 
Since there was no grid to collect and distribute electricity at that time, Poul la Cour used 
electrolysis to store energy in the form of hydrogen so as to provide lightning for his 
High School40. 
 
Other Danes contributed actively to the improvement of wind turbine technology at the 
end of the 20s and 30s. The end of the Second World War would witness a loss of zeal in 
the development of the electricity producing wind turbines due to considerable quantities 
of cheap oil and coal imported to Denmark.  
 
Though this lethargic period, the so-called Gedser Turbine was built in 1957 on the 
strong memory of the experiences during the war. The Gedser turbine had been in 
operation over a decade and had produced very good results. It had a generation capacity 
of 200 kW and produced 400,000 kWh per year. The crux of the matter was the economic 
parameter as the price per kWh produced by the wind turbine was almost double of that 
produced by oil-fired power plants in 196241.  
 
Once more, the experiment of the Gedser turbine was stopped. The enthusiasm in 
developing wind energy was shown after the oil crisis from 1973 as the Danes rejected 
nuclear power in favor of renewables. Therefore, the end of 1970s witnessed the so-
called Riisager Turbine. Christian Riisager who experimented turbines with a 22 kW 
machine succeeded in creating a prototype, which was approved by the local electricity 
company for the connection to grid 42. 
 
3.1.1 Circumstances of the development 
                                                 
39 Flemming Tranæs on the net. Please, see the reference list 
40 Also drawn from Tranæs 
41 Ibid. 
42 Ibid 
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Denmark was seriously hit by the first energy crisis at the beginning of the first half of 
1970s. Before that period, precisely in the 1960s, oil-importing countries were enjoying 
cheap oil prices and thinking of other energy alternative sources wasn’t their paramount 
concern. When the first oil crisis arose in 1973, the Danish people were set before their 
responsibility and were facing two capital choices or options, either to get nuclear powers 
built for energy production or to develop the windmills through state finance support. The 
public debate relating to the energy issue in Denmark took more than one decade (Oluf 
Danielsen and Bente Halkier, 1995: 1). 
 
Amongst other actors, there were the electricity producing companies, the Danish 
government or state and the general public. The electricity producing companies were of 
the opinion that nuclear power should be built in order to solve the problem of energy 
supply and security. The Danish people, well informed, mature and aware of the 
environmental impacts of nuclear power created a wide public resistance movement 
against the erection of nuclear power plants in Denmark. The broad rejection of nuclear 
power was expressed in Denmark in the following phrases ‘Nuclear Power-No 
Thanks!’43   
 
In contrast, renewable energy sources, viz. wind turbines were strongly accepted and 
advocated by the Danish people. Their resistance movement, that was enjoying support 
from environmental NGOs, went on protesting against nuclear and gave rise to the 
establishment of the Organization of Renewable Energy (OVE) in 197544.  
 
It should be stressed that, before the energy crisis of the 1973 –1974, fossil fuel-based 
electricity producing companies monopolized the Danish Energy System and oil was the 
main primary energy. For having opted for the nuclear powers, the electricity producing 
companies might have been afraid of the loss of their monopoly and would have shown 
preference of centralized static concurrence than the national decentralized wide spread 
renewable energy sources. 
 
In other words, nuclear power is almost the property of the state and it is easier to deal 
with the state than with individual owners of renewable plants, as renewables are of 
decentralized and local nature. At the beginning of the development of renewable energy, 
none were quite convinced that it could be an alternative, say option, which could really 
help to solve the problem of insecurity of supply and the thoroughly dependence on fossil 
fuels because at that stage it was not easy to estimate the real potential of the renewable 
energy.  
 
Very soon, stakeholders involved in the development of renewable energy began to 
disseminate information about the potential of RES through demonstration and 
simulation plants. During the period 1975 –1976, a public financed information campaign 
                                                 
43 Ibid. 2 
44 Ibid 2 
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upon the energy questions evolved. Local resistance groups were financially supported 
and public resistance movement against nuclear power gained at significance45. 
 
This led politicians, proponents of nuclear, to shut down their own campaign pro-nuclear. 
I assume that the Danish political class was very divided on the issue of building nuclear 
powers in Denmark and even though many of the parliamentarians were against nuclear 
power. Proof of that large protest has been the result of the vote in the Danish Parliament 
in 1986 as quite a large number or people representatives voted against the nuclear 
power.  
  
As Oluf Danielsen and Bente Halkier (1995) have shown, the promotion of renewables 
underwent two decisive phases in Denmark. On the one hand, the ‘argumental line’, 
which must be understood as ‘bottom-up’ energy planning contributions insofar as  
politicians gave the opportunity  people to decide upon the best energy option they would 
like to see being carried through and at the same time to make use of their practical 
knowledge.  
 
On the other hand, there is the ‘material productive line’ based on the demonstration of 
the potential of renewable energies by practicians, critical researchers from the 
universities, self-builders and craftsmen. Those two phases have been significant tools for 
criticizing and rejecting nuclear powers and at the same time adopting and integrating 
renewable energies in Denmark. 
 
As the above-mentioned researchers put it further, “the renewable energy technologies 
come out of the practical knowledge. Later on scientific knowledge produced by means 
of traditional methods is added to the innovative process. Innovation processes might be 
understood as combined bottom-up and top-down development which means an interplay 
between small entrepreneurs and public financed support”46. 
 
Worth mentioning is the fact that involvement of citizens in the decision-making process 
was already rooted in the Danish society before the 1970s and had proven to be mature 
during the public debate upon the issue of energy options. By involving the citizens in a 
matter that elsewhere would have been considered as the domain of state sovereignty, the 
Danish government was putting the rules of advanced democracy into practice. 
 
The Danish government would have decided unilaterally on the construction of nuclear 
powers to cope with the acute energy supply and security without the consent of the 
citizens and no one would have been able to refrain it from doing so. Rather the 
government preferred to open the debate, to bring the citizens into the exercise of their 
seemingly right of opinions and at the same time to give all citizens the opportunity to 
take their historical responsibility. 
 
 It can be said that opting for renewable energy sources and principally for the 
development of windmills at that time was an act of courageousness and challenge since 
                                                 
45 Ibid. 4 
46 Ibid. 6 
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the real potential of wind turbines to supply the energy demand was unknown and 
uncertain. Before the oil crisis no nation had reached a level of development of renewable 
energy sources that could stimulate or capture the attention of oil dependent countries, 
which were quite all at sea. In contrast, the potential of nuclear powers were well known 
and building nuclear powers at that time was a sign of nation pride and a confirmation of 
the intangibility of the state. Had the Danish people been lazy nuclear powers would have 
been built since it deemed as the most promising and the easiest energy production 
option.  
 
The some extent the state showed great support for the development of renewable energy, 
namely the expansion of wind turbines in the Danish society as a whole. Indeed, the 
question might arise whether the development of renewable energy in Denmark at the 
dawn of the 1974 –1975 would have been enjoyed the same enthusiasms if there had 
been any state campaign for renewable energy and against nuclear and the subsequent 
financed simulation and testing at wind turbine plants. 
 
However, having the funds available is one thing and another is to make good use of by 
showing a spirit of creativity, ingenuity and entrepreneurship that had characterised the 
Danish people after the petroleum chock of the 1973. The Danish government expressed 
thereby its will to promote local ownership of wind turbines by financially supporting 
and subsidizing individual wind as well as co-operative plants. 
 
Thus, local populations and first of all farmers got financial means and technical 
assistance from the government to display their know-how by using their practical 
knowledge, either individually or within co-operative and partnership. By plunging into 
the development of renewable energy, Danes showed their willingness to take risk and 
push their ambition forward. 
 
 
3.1.2 Benefits derived from wind power. 
 
The development of wind turbines or wind energy dates back to 1970s in Denmark. 
Before becoming the most predominant renewable energy, windmill underwent many 
phases, namely the pre-industrial, the technological and the trading. 
 
Wind energy is a renewable energy because it cannot be exhausted in the nature. 
However, some prerequisites need to be met for the recovering of wind energy; to be 
taken into consideration are the wind speeds, the wind direction, the density of the air, the 
wind frequencies, just to name a few47. Though Denmark48 has only little available land, 
the country is flat, full of islands, and has a huge wind energy potential, which can 
tremendously contribute to meeting the Danish CO2 reduction targets in the short or long 
term. 
 
                                                 
47 Energicenter Danmark, 2000 
48 Denmark has in 2002 5,368,854 inhabitants and it is situated on a narrow area of 43,094 square 
kilometer. 
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The production of wind energy does not pollute the atmosphere, nor create any hazardous 
waste nor impose greater externalities on the local populations. As it has been shown in 
the previous section, it was through wind turbines that the Danish people had proved their 
ingenuity and turned out to be accurate and skillful blacksmiths. At the early stage of 
their development, the purpose of establishing wind turbines was to solve the crucial and 
acute problem of energy supply and also get out of the energy dependency and insecurity. 
Therefore, it can be agreed upon that wind energy was developed by necessity to meet 
individual needs of energy supply before it took up in the long run an industrial and 
commercial character.  
 
Its development started quite a long time before the ongoing debate on the global 
warming that has been focalizing the attention and polarizing the energy of the 
international community. So far wind turbine energy has played and been playing a key 
role in achieving to meet their international commitments and to enhance greater 
environmental benefits to many OECD countries and some economic in transition 
countries. 
 
In Denmark, the outline is that from the necessity, wind turbine has become, beside the 
environmental benefits and the employment opportunities it offers, a technological 
driving force. Thus, the revenues from the wind turbines have a large market share in the 
export goods from Denmark, as we will see later in a subsequent section. The 
development and the promotion of wind energy has become a significant tool to 
indirectly reduce the emission of CO2 in Denmark, insofar as wind energy production and 
wind electricity are carbon free. 
 
Denmark can be viewed as a frontrunner in the field of renewable energy, namely wind 
energy. In 1999, Danish wind turbines had a market share of half the world market with 
some 1.5 billion US dollar out of a total market of 3 billion. It is estimated that between 
1994-1999, the wind industry had been growing at a rate of 40 percent per year in 
Denmark. The main market for Danish wind turbines in 1999 was Germany followed by 
Denmark It was estimated in the same period that wind turbine manufacturing, 
installation, maintenance and consultancy services accounted for some 12000 jobs in 
Denmark, while component supplies and installation of Danish turbines created 6000 jobs 
worldwide (Niels I. Meyer (1995). 
 
 As technology development goes on improving, wind turbines can become one of the 
most reliable tools to achieve environmental aims and economic growth. Wind turbine 
development offers better allocation of the national wealth because its promotion is local 
and enjoys a national wide expansion, including the very remote areas. Furthermore, the 
last decade had witnessed a striving expansion of the offshore wind turbines in Denmark. 
 
Under the former government, wind turbine promotion was considered as ‘battle horse’ 
to meet the energy supply and security and fully comply with its national and 
international commitments as we will see in the section dedicated to the economic 
incentives for promoting the renewable energy sources. Thus, the promotion of wind 
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turbines and the related technologies has been spurred and boosted through state 
subsidies and other fossil fuel taxes.  
 
In order to estimate the overall Danish wind resources, RISØ National Laboratory and 
‘Energy og Miljoedata’ have created the Danish wind Atlas, also called the ‘Wind 
Resource Map’ for Denmark. It is based on weather and production data for wind 
turbines. According to the ‘Energy center Danmark’, the wind Energy and the 
Atmospheric Physics Department at Risø National Laboratory have developed a 
commercial software system called ’Wind Atlas Analysis and Application Program’ 
(WasP), which is able to predict wind climate and power production from the wind 
turbines. The system has more than 500 users in around 70 countries49.  
 
Thus, the renewable energy sources have a good prospect in the Danish energy system. 
They can play a key role in guaranteeing the energy supply and diversification, and at the 
same time curbing the emission of CO2 and therefore contribute to achieving Danish 
national and international targets. Up to 2001,the Danish governments considered the 
expansion and promotion of renewable energy sources as a key policy priority. The 
challenging goal for renwables has been expressed in the fourth and last energy plan 
called Energy 21. Table 1 above gives the picture of the projected share of renewables in 
the total electricity consumption until 2030. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                 
49 Energicenter Danmark, 2000 
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Table 1: Objectives for the renewable energy in Denmark 
 
 
 ENERGY 21  
(PJ)  1996 2000 2005 2010 2030
Wind  4,4 8,6 13,8 22,7 59,8
Photo Voltaic  0 0,6 1 1,4 3
Biomass  61,4 73,4 84,9 95,9 145,7
- Of which electricity  6,5 11,5 15,5 18 31,3
Other sources of RE (geothermi, hydro.)  3,5 0,7 1,9 2,8 26,4
- Of which electricity  0,1 0,1 0,2 0,3 1
RE incl. Waste  69,3 86,4 101,6 122,8 234,7
- Of which electricity  11 20,8 30,5 42,4 95,1
RE electricity of total el. consump. Incl. 
Waste  
9% 17% 25% 35% 85%
Total RE excl. Waste  43,9 63,7 79 100,2 212,6
- Of which electricity  7,1 15,8 24,7 36,6 89
RE electricity of total electricity consump.  6% 13% 20% 30% 79%
 
Source: Ole Odgaard, the Danish Energy Authority, 2000 
 
 
From the first oil crisis up to 2000, a great deal of energy strategies has been initiated 
under the successive Danish governments to foster the development and the promotion of 
windmills. It is in this regard that the third energy strategy that was baptized Energy 2000 
aimed at improving the capacity of land based windmills. Therefore, it prescribed the 
erection of land-based windmills with a capacity 1,500 MW before year 2005 (Ministry 
of Energy, 1990). 
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The Danish fourth energy strategy called Energy 21, which was initiated in the spring 
1996, reiterated the government’s aim to double the share of renewable from 10 percent 
up to 20 percent by the year 2005 and later on up to 95 percent by the year 2030. The 
strategy also emphasized the need to erect 1,500 MW of land-based turbines before year 
2005. Furthermore, it set a new goal of installing up to 4,000 MW offshore turbines 
before year 203050. 
 
It is also estimated that the production price of renewable energy, viz. wind energy will 
drop progressively as technologies to recover the wind energy will be improved. In 1999, 
the production price for offshore based electricity, including grid extensions, amounted to 
0.35-0.38 DKK per kWh. Land –based windmills cost 0.30 DKK per kWh. It is also 
estimated that some land-based windmills, depending on locality, produce electricity at 
the same cost as coal-fired power plants, the production cost of coal-based electricity 
from newly built power plants ranging at 0.25 DKK per kWh. A large number of 
windmills in the Western region of Denmark can compete with that amount of 0.25 DKK 
per kWh51 (Ministry of Environment and Energy, 1996). 
 
As it has been underscored above, wind energy can contribute hugely to reduce the CO2 
emissions. It is estimated that approximately 0.85kg CO2 can be saved per wind-produced 
kWh and the first ‘batch’ of offshore windmills will contribute to a CO2 reduction of 
2,1million tones annually. That would represent 17.5 percent of the total Danish CO2 
reduction by year 2005. It is forecast that by year 2030, 14 million ton C02 per year will 
be reduced from 5,500 MW offshore windmills52. 
 
3.2 Biomass 
 
Biomass has a huge potential to cut down, though indirectly, the emission of CO2. It 
encompasses a range of materials such as straw, biogas, wood, waste, and energy crops. 
It is estimated that a large share of energy generated from renewable energy sources in 
Denmark comes from biomass. According to Torben Skøott, “biomass consists of many 
different sorts of plants and animal materials suitable for energy purposes”53.  
 
In that category fall the residual products from forestry, agriculture, food industry and 
crops grown specifically for energy purposes. Biomass is a CO2 neutral energy source, 
because the amount of CO2 absorbed during photosynthesis corresponds to the amount 
emitted when the biomass is subsequently converted54. In this regard, biomass does not 
emit as much CO2 as fossil fuels. On the other hand, it contributes to the reduction of the 
dependence on fossil fuels and to enhancement of the security of supply. 
 
In the foreword of the aforementioned catalogue published by the defunct Ministry of 
Environment and Energy, the Danish Minister for Environment and Energy, Svend 
                                                 
50 Ministry of Environment and Energy, 1996 
51 Ministry of Environment and Energy, 1996 
52 OECD/IEA, Denmark 2002 Review: 43 
53 Center for Biomass Technology, 2000: 8 
54 Elsam and Elkraft, 1994: 85 
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Auken, outlined the key role being played by biomass energy in reducing the CO2 
emissions. He put it as follows: “ In Denmark, biomass has become an increasingly 
important energy source over the past twenty years and biomass has thereby made a 
significant contribution to reduce Danish CO2 emissions. 
 
Consequent energy planning, including taxes on fossil fuels, in combination with 
technological development has made this development possible…As well small as large 
scale Danish bio energy technologies are mostly being developed in co-operation 
between Danish industry, R&D institutions and public authorities at the municipal and 
national levels”55. 
 
The provisions of energy plans have enhanced the use of biomass. The second Danish 
energy plan, Energy Plan 81, while aimed at limiting fuel imports, included also socio-
economic and environmental considerations. It contained the first subsidy schemes to 
support the exploitation of straw and wood chips. Then after, biomass became a 
competitive fuel through increasing taxation of fossil fuels and the building of the first 
Chip-fired combined heat and power plants.  
 
While one of the goals of the third energy plan from 1990, called Energy 2000, was that 
of a sustainable development of the energy sector by means of increased use of renewable 
energy sources, the fourth plan introduced in 1996, called Energy 21, drew up short-and 
long-term objectives concerning the progressive reduction of CO2 emissions by means of 
expansion of biomass and other renewables56. 
 
Energy 21 requires that the use of biomass should increase from 61,4 PJ by the year 1996 
to 84,9 PJ and 145,7 PJ by the years 2005 and 2030 respectively. In 1993, it was 
estimated that biomass had a contribution of 50 PJ equal to 6,3 percent of the gross 
energy supply. The electricity price of biomass might range between 0.35-0.55 DKK per 
kWh. An important cost reduction of the biomass electricity is expected due to the 
ongoing technological progress at biomass-based combined heat and power plants 
(CHP’s)57. 
 
The use of biomass has also been boosted by the so-called biomass Agreement that was 
enacted in 1988 after the Toronto Conference and the establishment of Intergovernmental 
panel of Climate Convention. This first biomass Agreement had established the legal 
framework of biomass-based district heating outside the collectively supplied areas since 
the previous use of biomass in the district heating and combined heat and power 
production was directed at the areas with an existing heat distribution network. 
Henceforth, the biomass Agreement required the expansion to the small urban 
communities outside the collectively supplied areas58. 
 
                                                 
55 Center for Biomass Technology, 2000:5 
56 Denmark 1998 Review: 73 
57 Ministry for Environment and Energy, 1996 
58 Denmark 2002 Review: 63 
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Another steep towards increased use of biomass has been the revision of the Biomass 
Agreement that took place in 1993 and whose provision urges electric utility companies 
to replace 6 percent of the total consumption of coal with straw and wood. The reviewed 
Biomass Agreement was amended in 1997 because some of the power companies and 
district heating plants were facing problems with price hikes due to a limited market 
competition. As a result, the previously required quantities of biomass, 1.2 million tons of 
straw and 0.2 million tons of wood chips annually before 2000 was reduced to minimums 
of 1.0 million tons and 0.2 million tons respectively. 
 
 
3.3 Geothermal energy  
 
Geothermal comes from the Greek words geo (earth) and therme (heat). Therefore, 
geothermal means earth heat59. The earth’s interior, like the sun, provides heat energy 
from the nature. The heat produced can be used, depending on the temperature, for the 
heating or electricity purposes. 
 
Denmark’s underground contains geological structures that can produce geothermal 
energy. The heat recovered can be used for district heating production, either directly or 
through absorption heat pumps or electric heat pumps60. 
 
The relevance of geothermal energy to Denmark was outlined in the government energy 
plan called Energy 21. The government saw in the development of geothermal energy a 
great potential to reduce the carbon dioxide (CO2) so as to meet its targets to which it has 
committed under the Climate Change Convention 61. 
 
In this regard, the Danish Energy Authority drew up in 1996 a working group whose duty 
was to study the potential for increased utilization of geothermal energy in Denmark. It 
was made of GEUS and DONG and supplemented later by Elsam, Elkraft, SK, VEKS, 
CTR and KB62. 
 
The working group released an important report on the Danish potential for geothermal 
use on the 25 of March 1998, the so-called ‘Afsluttende rapport fra Energistyrelsens 
Udvalg om Geotermi’. In the report, it is stated that Denmark has its underground hot 
water reservoir with temperatures ranking between 70 and 80-degree Celsius. 
Accordingly, the Danish geothermal energy can only be used for space heating and warm 
water purposes, and not in the processing like for example electricity production63. 
 
The report goes on stating that there are four main reservoirs of 1000 to 2000 meters deep 
in Frederikshavn, Haldalgar, Gassum and Bunter. These reservoirs can supply twelve 
surrounding large towns for over a century; including Brønderslev, Hillerød, Hjøming, 
                                                 
59 Geothermal Education Office, 2000 
60 Danish Energy Authority, 2004 
61 Denmark 2002 Review: 64 
62 Danish Energy Authority, 2004 
63 Working Group Report on Geothermal Energy, 1998 
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Holbæk, Kalundborg, Kerteminde, København, Nyborg, Randers, Roskilde, Skive and 
Ålborg. The working group on the Danish geothermal energy has estimated that the 
overall Danish geothermal energy has a potential of reducing, though indirectly, 8670 
tons of CO2 per year64. 
 
It is worth mentioning that the first geothermal plant is to be found in the Danish town 
called Thisted. The engineering company Houe & Olsen installed them in cooperation 
with the Danish Oil and Natural Gas (DONG) A/S in 1984. The plant extracts the 
geothermal water that has a temperature of 45 degree Celsius and is pumped from a 
reservoir situated in 1300 meters underground.  
 
The geothermal heat is operated via absorption heat pumps and supplies heat to the 
connected houses. It is also stated that numerous technological advances were made at 
the plant in the years that followed and a unique Danish demonstration plant was 
developed with support from the European Union65 (Danish Environment & Energy 
Newsletter, No.2-October 2000). 
 
Also noteworthy is the fact that Denmark has been investing more in geothermal projects 
abroad than at home. The aforementioned Energy Newsletter from the Ministry of the 
Environment asserts that the Danish Environmental Assistance has generated total 
investment worth more than USD 150 million in four countries in Central and Eastern 
Europe, to build geothermal plants so as to replace the old polluting and inefficient coal-
fired household boilers.  
 
The recipient countries are amongst others Poland, Slovakia, Ukraine and Romania. The 
switch to geothermal energy may contribute to reduce annual emissions by an estimated 
210, 000 tons of CO2, 1,200 tons of sulphur dioxide (SO2) and 400 tons of particulate 
matter, solely in the Podhale Valley, in Poland66. 
 
Summing up, we can say that Denmark has huge geothermal energy reserves that are so 
far unexploited. Though geothermal energy is an important part of the government’s 
energy action plan, Energy 21, the Country hasn’t established up to date more than one 
demonstration plant. Despites the fact that the Danish underground hot water temperature 
makes it impossible to convert it into electricity, it can contribute to the reduction of CO2 
emissions at coal-fired plants. 
 
3.4 Solar energy 
 
Solar energy is provided by many ways: there are among others the ‘Passive Solar 
Energy’, ‘the Active Solar Energy’, ‘the Solar-thermal Concentrating Systems’ and ‘the 
Solar Photovoltaic (Dave Toke, 1995:161). 
 
                                                 
64 Working Group Report on Geothermal Energy, 1998 
65 Danish Environmental and Energy Newsletter, No.2-October 2000. 
66 The Data are drawn from the above-mentioned source. 
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The passive solar energy is the simplest way to utilize solar energy and it consists of 
designing buildings so as to make the best use of sunlight. Glass traps the warming 
infrared radiation and retains the energy inside the building. In this regard, large windows 
in building with the main facade faces the south can maximize the sunlight capture67. 
 
Active solar energy involves capturing the solar energy with a specific collecting device. 
Usually, the devices used are flat plate water collectors fixed on the roofs of buildings or 
other surfaces. A material made of a black substance absorbs the solar energy and 
afterwards the latter is carried away by a liquid or alcohol. The active solar heating 
provides hot water in warm climates. 
 
The solar -thermal concentrating systems are attempts to develop solar systems that 
concentrate solar energy so as to achieve higher temperature heating. The solar-thermal 
concentration system was used for the first time in 212 BC as Archimedes organized 
Greek soldiers to use their shields to concentrate sunlight on and set fire to Roman ships 
attacking the fortress of Syracuse68. 
 
Finally, there is solar photovoltaic that is called PV. It is viewed as the newest and most 
high tech form of solar energy. The technique of photovoltaic involves the direct 
conversion of the sunlight into electricity using the so-called solar cells69. 
 
In Denmark, solar energy is used in several ways. It is estimated that approximately 
35,000 solar heating systems using solar collectors are operational in Denmark. There 
were subsidies for solar heating systems for a number of years, but it was withdrawn on 
the January 1 200270. Those collectors have been installed at family houses and 
supplement to the existing space and hot water energy system of the houses. There were a 
few examples of larger solar systems to be used at institutions in Denmark in the dawn of 
1990s (Oluf Danielsen and Bente Halkier, 1995, p19). But the end of 1990s has 
witnessed a growth in the use of solar cells in Denmark. 
 
The increasing use of solar energy in Denmark is the result of the installation of around 
7000 combined gas/ solar heaters during the recent years71. The world’s largest solar 
heating system, which covers 9000 m2, is to be found in Marstal. It is currently being 
extended to 19,000 m2, including seasonal storage of solar heat in a soil deposit72. 
 
As far as the solar cells are concerned, the first major project, called SOL 300 was 
launched in Denmark in 1998. Thus, three hundred Danish families signed up to the 
project and were supplied by ‘self-generated solar electricity’. The project was heavily 
subsidized by the electricity supply industry and the Danish Energy Agency. The project 
                                                 
67 Ibid. 161 
68 Ibid. 161 
69 See Martin A. Green (1995) for rather broader knowledge about the advanced principles and practice of 
solar cells. 
70 Danish Energy Authority, 2004 
71 IEA, 1998 
72 Danish Energy Authority, 2004 
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might have helped bring down investment costs by 33 percent and it is expected that the 
result will stimulate further development of solar power in Denmark73. 
 
The project SOL 300 aimed at promoting the use of solar power in Denmark by offering 
competitive installations on a voluntary basis, lowering investment costs through 
competition and centralized purchase of PV modules, developing systems and fittings 
that allow rapid installation on existing roofs, and making the Danes more familiar with 
solar power. Eight locations in Jutland and Funen were selected in order to obtain 
uniformity concerning the age of buildings and the types of materials used. 
 
 One of the locations is on the island Fanø. Renewables energy can play a key role in 
supplying isolated areas and first of all islands, as we will endeavor to demonstrate in a 
subsequent section. It is estimated that Project SOL 300 has total generating capacity of 
750 kW74. 
 
It is worthwhile to mention that the first Danish PV installation (a 5 kW demonstration 
plant) was built in 1993 by EnCon in Brædstrup. Having acquired considerable 
experience, EnCon launched in 1996 the ‘Solar City Project’ that encompasses 30 houses. 
This project has a total generation capacity of about 60 kW. A competitive pricing and 
voluntary participation characterize the scheme. The Danish Electricity Association that 
built a 5kW demonstration plant on the top of its office building in Central Copenhagen 
drew up another scheme of this kind in 1997. The demonstration plant is visited daily by 
decision-makers from the outside the electricity supply industry75. 
 
Since 2000, a number of institutions like schools, offices, commercial buildings etc. are 
being fitted with solar modules. The most important of these projects is ‘Solgården, 
which is a residential building with 80 apartments, situated in the city of Kolding. The 
PV modules used on the building have a generating capacity of 106 kW and cover about 
50 percent of the building need for electricity76. 
 
Remote and isolated areas such as islands are most of the time non-grid connected. These 
areas need to diversify their renewable energy supply. A combination of local renewables 
such as small -scale hydro, wind and PV could enable the dwellings to meet their energy 
need and avoid the need for grid connection or strengthening (Grubb,M.and Vigotti, R., 
1997: II.181). 
 
3.5 Tidal and wave power 
 
Denmark can be considered as a lagger with regard to the development of tidal and wave 
energy, though the country has a huge potential of developing these kinds of marine 
energies, being partly situated on an important coastline of more than 7,400 km (Danish 
Environmental Protection Agency, 2003). A striking example of pioneering companies in 
                                                 
73 Schou, M. 2001 
74 Schou M. 2001 
75 Schou M. 2001 
76 Schou M. 2001 
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the field of this kind of energy is Wave Dragon that has built a prototype of wave power 
plant in Denmark and might even have overcome some of the difficulties faced by other 
wave developers, namely in relation to high costs and the ability to withstand storms. The 
company has been testing the wave power system for more than seven years, both in 
water tanks and more recently in a Danish fiord. However, the company has opted to 
move its resources to another country, namely to Pembrokeshire coastline by Wales, 
following a change in government in Denmark in 200177. 
 
Expressing his dismay about the reluctance of the new government to support the 
deployment of tidal and wave power, Hans Christian Sorensen, managing Director of 
Wave Dragon, said: “We have already made in Denmark a quarter size prototype for the 
North sea, but the new Danish government has decided not to support this type of energy, 
so we had to look at other possibilities and then Wales came up. The Wales Development 
Aid (WDA) found us and offered us some good opportunity to move over. We will move 
all our activity to Wales, including our headquarters, …”78. 
 
 
Tidal power exploits the gravitational pull of the moon, and to a lesser extent the sun, on 
the ocean as the earth spins. In other words, there are two forces in presence: the first is 
the gravitation of the moon around the earth, and the second is the gravitation of the earth 
around the sun. These gravitational forces cause seas to rise and fall in a cycle of 12 
hours and 25 minutes and cause sweeping currents along the seabed at the same time79. 
 
Tidal and wave power is expected to grow substantially in the years to come in many 
coastal areas of the world. Tidal and wave power might have many benefits compared to 
many renewable resources such as even wind power. They might be both far cleaner than 
nearly any other energy source currently available. Experts also admit that energy from 
both waves and tides is predictable and reliable, with few problems with respect to the 
connection of the power generated to the modern grid. On the other hand, it has been 
stated that the environmental impacts of tidal and wave devices appear to be minimal. 
Furthermore, they are based upon the so-called ‘tried and tested engineering and 
technology80. 
 
The biggest tidal power plant in the world is the barrage across the La Rance River in the 
northern France, in place since the 1960s, with a capacity of 240 MW, and that was built 
by the French national electric utility called ‘Electricité de France’ (Dave Toke, 
1995:181). The extraction of the energy from the waves (they are caused by the wind) in 
France can be traced back to 179981. Other emerging countries that have been making 
greater use of tidal and wave power are the UK, Norway, Canada, China and Russia 
(Dave Toke, 1995:81). 
 
                                                 
77 The Western Mail, 2004 on net. Please, see the reference list 
78 The western Mail 2004 
79 See Bent Sørensen, 2000: 264 for more insight into the frequency distribution of the wave heights. 
80 Blue Energy, 2004 
81 Minot C., 2003  
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Drawing on the preceding paragraphs, we can admit that there is a huge potential to 
develop the tidal and wave power in Denmark. Thus, the technical and technological 
hindrances associated with the development of these kinds of energy seem to be 
overcome to a very large extent. Denmark enjoys a very long coastline. This favorable 
position offers a good opportunity for the development of tidal and wave power.  
What only matters is the reluctance of the new government to boost this kind of 
renewable. We will examine the shift of the governmental policy into detail in chapter 7 
over the liberalization of the electricity sector in Denmark and the impacts that might 
have on the prospects for renewables. 
 
 Despites that shift, we continue to believe that all renewable sources are worth 
developing and deploying if the government would really like to meet its targets through 
more measurable and monitor able measures. The tidal power, which by the time being is 
one of the most environmentally and visually friendly energy options, is worth investing 
into. Indeed, it might be at the same time one of the most costly energy options and in 
this regard incompatible with the conception of the new government’s policy towards 
CO2 reduction. 
 
Nations or countries, which appear to be more aware of the importance of renewables in 
the fight against climate change wouldn’t stop using every means possible to do so. The 
most illustrative example is the town of Wales in England that has given the Danish 
company Wave Dragon, through the WDA, the opportunity to move over there and 
operate on its behalf. Many other companies such as Wave Dragon do exist in Denmark, 
which might have already moved elsewhere or intend to do so because of the failure of 
the state support. They might operate in the field of tidal power, geothermal, hydro power 
or solar. I think it is great time that the government does everything possible to keep them 
at home. 
 
3.6 Hydropower 
 
Denmark has the lowest capacity of hydropower electricity within the EU. With its 11 
MW of small hydropower, it lags quite behind. This is due to the fact that the country is 
situated on a flat area. The highest altitude in Denmark is 200 meters. Even with strong 
political will, Denmark cannot reckon on hydropower produced domestically to cut down 
the CO2 emissions, not saying that it is not worth developing. Then its contribution must 
be of relevance in cutting down the CO2 emissions 
 
 In contrast, some European countries have a large share of hydropower electricity in 
their total electricity production. As illustrations, hydro power accounts for 99 % of the 
electricity produced in Norway, 76 % in Switzerland, 65 % in Austria, 51% in Sweden, 
23% in France, 12 % in the Czech republic, 6% in Poland, 4% in Germany, 3% in the 
UK82. 
 
Hydropower is the conversion of the energy in moving water to mechanical or electrical 
energy. Hydropower is viewed as the oldest renewable energy source. It has been used 
                                                 
82 Tjarinto S. Tjaroko and Leckscheidt, J., 2003  
 40
for more than 2000 years. It is estimated that hydroelectric schemes were providing 
around 18 percent of world’s electricity in 1990 (Dave Toke, 1995:178).  
 
The technology of generating hydropower is also the most mature. Compared with most 
of the emerging renewables such as tidal and wave, geothermal and solar, hydroelectric 
power stations are far more costly to build, but far less costly to operate and maintain. It 
is also estimated that the average lifetime of a hydropower is 50 years83.  
 
There are large and small hydroelectric schemes. The largest quantities of power are 
generated from large hydro schemes that are usually situated in the mountainous regions 
and involve the building of dams as to retain the water in the reservoirs. These reservoirs 
help to even out the variability of rivers flows and can provide flow control or irrigation 
services (Dave Toke, 1995:179). 
 
It has been alleged that the building of large hydroelectric schemes is always 
accompanied by huge environmental impacts that result from the inundation of large 
areas of land by the reservoir that lies behind the dams. Besides that, the building of large 
hydro can cause many people to displace and destroy the flora and the habitats of species 
of animals and fish. Furthermore, the stagnant reservoir water can become harborages of 
mosquitoes and other disease carriers responsible for the spread of malaria and 
bilharzias84.  
 
The largest hydro-scheme in the world in 1995 was the Itaipu scheme in Brazil with a 
total capacity of 12,600MW. At time, the most biggest and controversial scheme remains 
the proposed Three Gorges dam across the Yangste in China with a projected capacity of 
13,000 MW. The project would involve the creation of a 500 km-long lake and the 
eradication of more than 140 towns85. 
 
Small hydropowers do not involve the building of dams. A study into ‘Mini and Small 
Hydropower in Europe’ carried out by the Asian Center for Energy (ACE) in Jakarta has 
shown that small hydropower has been for centuries an important source of energy in 
many European countries possessing water potentials. It also found out that its 
development has witnessed a decline in the 1950-1960 period due on the one hand to 
high costs of operation and maintenance coupled with stringent water management 
regulations and safety provisions for civil and electrical installations. On the other hand, 
electric utilities were used to paying so low energy prices to the SHP operators86. 
 
Even the oil crisis of 1973 didn’t create incentives for the development of small 
hydropowers in Europe. It was about twenty years later that operators once showed 
interest in developing SHP, stimulated by legislation and tariffs in favor of SHP. Besides, 
there has been the White Book on renewable energy sources released by the European 
Union in1997.  
                                                 
83 Tjarinto S. and Leckscheidt J., 2003 
84 Ibid. 179 
85 Ibid. 180 
86 Tjarinto S. and Leckscheidt J., 2003 
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The merit of the White Book, which will be criticized in Chapter 7 over the liberalization 
of the electricity sector for not having created the framework as to allow renewables to 
survive to the negative effects of the liberalization, is to have raised the attention of the 
EU- members to the relevance of renewables to them in their effort to cut down the CO2 
at power plants and first and foremost to cope with the security of supply. 
 
The White Book, which sets a target of 12 % renewables’ share in the total electricity 
supply by 2010, compared to an estimated 6 % in 1996, points to the development and 
deployment of CHP as being one of the most meaningful potentials. Thus, a ‘Strategic 
Study for the Development of Small Hydro in the European Union’ was prepared on 
behalf of the European Small Hydro Power Association (ESHA) under the ALTERNER 
II project and was released in 200187(Tjarinto S. Tjaroko and Joachim Leckscheidt, 
2003). 
 
 
Taken all round, it derives from our analysis of the renewable energy sources that 
Denmark has on the one hand a huge potential to develop wind power and biomass. 
Those sources have an important share in the total renewable electricity. On the other 
hand it has a very limited potential to generate electricity from hydropower, wave and 
tidal power, geothermal power. Though the potential of solar energy does exist, its 
contribution remains very marginal due the production cost that is comparatively very 
high, as we will endeavor to demonstrate later in this study. Table 2 below gives an 
insight into the contribution of renewable electricity to the total electricity consumption 
from 1994 to 2001. It does not contain the figures of solar energy. 
 
 
Table 2: Electricity generated from renewables in Denmark in the period 1994-2001 
 
Units: GWh            1994        1995     1996     1997        1998        1999        2000            2001   
Wind power           1 137      1 177     1227     1 934        2820       3 029       4242            4 299 
Hydropower               33           30         19          19             27            31           29                29 
Straw + wood          198         205        295         314          387         505          387              550 
Biogas                       89         112         113         158         190          197          208              214 
Waste                       408        473         602         647          666         825          947             1007
Total from RE        1865       1998      2256       3072        4090      4586          5813          6 099 
Gross consump-   33010    33 766     35526     34633      34895    34 710     35 111        35 570 
tion 
Percentage from    5.7%      5.9%       6.3%       8.9%       11.7%    13.2%      16.6%        17.1% 
RE 
 
Source: Danish Energy Authority, 2001 
 
 
                                                 
87 Ibid.  
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CHAPTER 4: Driving forces towards deployment of renewables 
 
4.1 General 
 
There are many mandatory and motivating forces that urge governments and economic 
operators to take steps towards increasing investments in renewable technologies and 
projects. These forces are amongst others the requirements of international regimes, viz. 
the United Nations Framework Convention of Climate Change (UNFCCC) and the Kyoto 
Protocol, that governments harness energy production/use and environmental best 
practices, the EU Directives pertaining to the energy sectors. On the other hand, there is 
the concern about the dependency on fossil fuels of which their exhaustive nature will 
lead to their depletion sooner or later. In addition, there are economic and employment 
benefits from which islands and rural zones draw from the renewable projects. 
 
4.2 International and regional commitments 
 
The trends towards renewables can be traced back to 1987 as the Brundtland Commission 
outlined the need to link economic growth and sustainability. The Commission had 
defined sustainable development as ”development that meets the needs of the present 
without compromising the ability of the future generations to meet their own needs” (R. 
Kerry Turner et al., 1993).  
 
With this definition there is a clear recognition that natural resources such as fossil fuels 
exist in limited stocks and their exploitation need rationality and judicious planning. 
Through the Brundtland Commission the World Commission on Environment and 
Development (WCED) refers to any strategy designed to achieve a kind of development, 
which does not expose the environment to any threat such as releases of CO2 and other 
hazardous gases into the atmosphere. 
 
Therefore, the Commission that had witnessed sad experiences due to the issue of acid 
rain urged government to set out conditions that facilitate the initiation of more 
environmental friendly activities. In this regard, the renewable projects reflect very well 
the spirit of the commission because they can prevent the release of harmful gases that 
are responsible for the phenomenon of greenhouse effect into the atmosphere. 
 
 On the other hand, renewable projects and plants are disseminated and their outputs in 
term of electricity or heat production depend on the advance of the relating technologies. 
Hence, there is no worry about the promotion of renewable on large scale, except the 
hydropower, and every generation could exploit the wide range of existing renewables 
according to the technologies. 
 
 Grupp Micheal (1995: I.30) underscores the importance of renewables with respect to 
the sustainability as he says: ”ultimately, renewable energy is an intrinsic part of 
sustainability, not only as a way of avoiding the adverse impacts of fossil fuels, but more 
broadly because it is an intrinsic part of seeking a more metabolic industrial society that 
minimizes net resource extraction and associated waste generation”.  
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In this regard, the renewable scenarios of the World Energy Council has shown that the 
current level of CO2 emissions associated with the electricity generation is approximately 
12,000 million tones per year it is estimated that a 30 percent contribution from the 
renewables by 2020 could reduce this amount by some 3,600 million tones per year.  
 
Such a contribution from the renewable would bring about substantial reduction of the 
level of other pollutants, which are responsible for acid rain, smog and local 
environmental concerns. The above-mentioned scenario also asserted that substitution of 
oil used in the transport sector by bio-fuels would reduce the level of harmful emissions 
that are responsible for the heat trapping gases in the atmosphere (IEA, 1997:21). 
 
Furthermore, the fifth EU Environmental Action Programme, published in 1992 
advocated the necessity to shift from the fossil fuel production and use patterns towards 
sustainable ways. It must be viewed as an implicit appeal to governments to develop and 
promote renewable projects as to increase the share of renewables in the energy supply. 
The program expressed the worry about the steadily growing demand in energy in EU 
member countries and noted that a 20 percent increase in carbon dioxide emissions was 
likely to occur between 1987 and 2010 if there were no change in current demand growth 
rates (Kenneth Hanf and Aif-Inge Jansen, 1992: 253). 
   
 The most historical and decisive driving force towards renewable is the issue of global 
warming that leads to climate change. It is estimated that the basic mechanism of 
greenhouse effect was described as early as 1896 by the Swedish chemist Svante 
Arrhenius. But the issue hadn’t been a big matter until the United Nation Environmental 
Program (UNEP) and the World Meteorological Organization (WMO) established the 
Intergovernmental Panel on Climate Change (IPCC) in 1988. 
 
 Henceforth, the ’authoritative assessment’ of the state of science of climate change, its 
impacts and its economic and social dimension is provided by the IPCC. In its assessment 
the IPCC recognized that ”humans, by burning fossil fuels and releasing more CO2 into 
the atmosphere, have altered the basic mechanism leading to an additional human 
induced greenhouse effect also known as global warming”(Sebastian Oberthür Sebastian 
and Hermann E. Ott, 1999: 4). 
 
As the result of this recognition by the IPCC that there is a link between the energy 
production /use patterns and the phenomenon of greenhouse effect, a number of 
individual EU governments adopted targets for stabilizing or reducing the CO2 emissions. 
A Joint Council of EC Energy and Environment Ministers agreed on 29 October 1990 as 
a target that the EU as a whole should stabilize CO2 emissions by the year 2000 at 1990 
levels. This agreement called for industrial countries to develop policy towards renewable 
energy (Grubb M., 1995:I. 28). 
 
The first legal international framework within which the issue of energy production and 
use is being addressed is the United Nation Framework Convention on Climate Change 
(UNFCCC) that was adopted on the 9th of May 1992 in New York and signed at 1992 
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Earth Summit inn Rio. One of its objectives was the stabilization of greenhouse gas 
concentration in the atmosphere at level that would prevent dangerous, anthropogenic 
interference with the climate system (Gareth Porter et al., 2000:118).  
 
The UNFCCC mandates developed countries to take the lead in addressing climate 
change and accepts the need for precautionary measures in the absence of full scientific 
certainty. However, the framework failed to set out binding targets to be met by industrial 
countries and therefore should be viewed as a weak driving force towards the 
development of renewablees even though it has the merit to have set the scene. 
 
The Kyoto Protocol should be viewed as the strongest driving force towards the 
deployment of renewable because it calls for industrialized –country parties to reduce 
overall emissions of six greenhouse gases by at least 5.2 percent below their 1992 levels 
between the years 2008 and 201288. Thus, renewable energy sources can make a special 
contribution to the reduction of the greenhouse gases, particularly the CO2 that is deemed 
as the major greenhouse gas. 
 
4.3 Dependence on fossil fuels 
Many countries around the world rely heavily on fossil fuel to meet the security of 
supply. As it has been stressed above renewables have a marginal share of about 5 
percent in the world’s total energy supplies. In Denmark, the production of fossil fuel-
based primary energy89 is increasing since 1980. From almost 10 PJ in 1980, production 
of crude oil rose up to 380 PJ in 1993 when Denmark for the first time became self-
sufficient in oil. In 2002, that amount had more than doubled to reach 780 PJ. The 
increasing production allowed the country to reach a level of 230 percent self-sufficiency 
in oil. Production of natural gas, which started in 1984 with less than 10 PJ, has escaladed 
to reach up to 318 PJ in 2002. Despite this steadily increasing production, oil reserves 
have increased, due to discoveries of new oil wells in the North Sea, passing from 130 
million Cubic meters in 1982 to 290 in 2002 whereas gas reserves have witnessed a slight 
decrease passing from 230 milliard N Cubic meters90. 
 
In contrast, the situation is not promising in many countries. Even those of the OECD 
countries, which were rich in oil and natural gas over the last decades, are running out of 
their reserves and would very soon rely on imported fossil fuels, to a very great extent, to 
meet the security of supply. Table 3 below gives an insight into the shortage of fossil 
fuels in selected EU-12 countries in 1993. 
 
 
 
 
 
 
                                                 
88 Ibid. 120 
89 It is meant with primary energy crude oil, natural gas, coal and different kinds of renewables including 
biomass and waste. 
90 Data are drawn on ‘Energistatistik’ published by the Danish Energy Authority in 2002. 
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Table 3: European oil and gas resources and production (end 1993) 
 
                                                           Oil                                                         Gas 
                                               Reserves        Production                  Reserves        Production  
                                                  (Mt)                (m=Mt)                  (trillion m3)      (mtoe) 
France                                         -                        -                               -                     2.8 
Germany                                     -                        -                               0.3                 15.9 
Italy                                             -                        -                                -                    17.5 
Netherlands                                 -                        -                                1.9                62.9 
UK                                              600                    100.1                         0.6                56.7 
Norway                                       1,200                 114.5                        2.0                26.0 
Other Europe                                 400                  28.9                          0.5                  7.5 
 
Total (inc. Turkey)                      2,200                 243.5                         5.3                189.3 
 
 
Source: British Petroleum, Statistical Review of World Energy London, 199491. 
 
The table shows clearly that Europe is not rich in fossil fuels. The UK was the only EU-
12 member country which was largely self-sufficient in energy in 1994 and the situation 
was unlikely to persist longer past the turn of the century as domestic coal production 
was expected to decline and resource constraints in the UK North Sea sector would lead 
to a decline of oil and gas production from the peak levels92. 
 
The European Commission Annual Review estimated that in 1992, the EU-12 imported 
70 percent of its oil, 40 percent of its gas and 27 percent of its coal. Accordingly, energy 
import cost the EU 92 billion ecus93, nearly 10 percent of the total import bill. In 
addition, forestry products cost about 30 billion ecus. An improved situation was not 
expected because the Commission reference scenario projected in its strategic look at the 
European energy future that by the year 2005, EU-12 oil imports will have grown to 82 
percent, gas to 53 percent, and solids to 58 percent. The Commission added that the trend 
towards increasing fossil fuel import dependence would continue thereafter94. 
 
This increasing import of fossil fuels has been one of the focal points of the European 
Commission over the last decade and the awareness of the insecurity of supply that the 
import entails has been illustrated in the so-called EU-Directive on alternative fuels from 
the 7th of November 2001, which forecast an increase of world oil demand during the 
forthcoming decades and pointed out the fact that the Middle East OPEC members were 
the only possible suppliers to the increased demand. Henceforth, developing alternative 
fuels would have a dual effect; it would allow the EU member countries to cope with the 
                                                 
91 Data drawn from Grupp, M. 1995: I. 31 
92 Ibid. I. 31 
93 Ecu, which is the abridged form to European Currency Unit, is an index of foreign exchange consisting 
of European currencies, originally devised in 1979. This terminology is confusing now since the new 
European Currency Unit, the Euro was introduced on January 1, 1999. 
94 European Commission, Annual Review, 1994: 55, quoted by Grupp M., p.I. 31 
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security of supply and to achieve their targets to which they have been committed under 
the Kyoto Protocol. 
 
Although attempts have been made by the OECD countries to cut down the dependence 
on fossil fuels through and diversification, the dependence on fossil fuel hasn’t been 
substantially reduced. Thus, by the late 1980s about 58 percent of global oil production 
came from OPEC member countries against 70 percent before the break out of the first 
energy crisis in 1973. It is estimated that the relative improvement is mainly due to the 
growth in natural gas and nuclear power95. 
 
The situation as far as coal is concerned is not better. Though total EU coal are large, the 
production cost is very high because most of lies in seams that are relatively narrow and 
deep. Therefore, coal exploration and mining cannot subsist without government support. 
Subsidies associated with coal production alone in the EU-12 in 1990 were evaluated to 
total 9 billion ecus 96. 
 
Though the changes brought about in the oil demand and supply in the OECD member 
countries over the last three decades, the dependence on fossil fuels striving. This 
dependence constitutes, as we have mentioned above, one of the main driving forces 
towards developing renewable energy sources. Each unit of renewable energy produced 
is worth its weight in goal for many respects; it contributes to minimize the dependence 
on fossil fuels and to reduce the CO2 emissions-as direct substitute for fossil fuels which 
otherwise would have increased the emissions at power plants and though the different 
uses. 
 
4.4 Remote and isolated areas 
 
These areas that comprise islands, mountain and rural regions are viewed, for many 
reasons, as good sites for the deployment of renewable projects. It is estimated that only 
in the European Union there are around hundred inhabited islands and they account for 5 
percent of its land area and 4 percent of its population. On the other hand, mountainous 
 Regions amount to 7,5 percent of the EU-12 populations. These areas are confronted 
with many difficulties such as lack of adequate transport network, energy and water 
supplies. Thus these areas are characterized by a depressed economies based principally 
on agriculture and fishing. Since the majority of island populations live in the 
Mediterranean, they have favorable situations for the deployment of renewables, with 
potential for ocean-based resources and often, strong winds and isolation. Both offshore 
wind turbine farms and on land farms can be installed in most of the islands. These areas 
offer best opportunities for the creation of experimentation, simulation and demonstration 
centers for renewable projects97. 
 
It is worth mentioning that these areas benefit from the financial supports from the 
governments to meet their immediate traditional energy needs. In this regard a special 
                                                 
95 Ibid. I. 32 
96 Ibid. I. 32 
97 Ibid. I 47 
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study by the Economic and Social Council, which identified energy as the crucial 
problem of these disadvantages isolated islands called for an integrated ‘Community 
Strategy’ to sort out the issue and also advocated the need of developing, testing and 
exploiting alternative energy sources in these areas. Thus, these areas, including rural 
zones are of the particular interest because they do not have easy access to large-scale, 
centralized energy production and the costs of connection of renewable plants to the grid 
are very high (Rae John, 1993:98). 
 
As we have noted above the energy network in these regions leaves too much to be 
desired and are in the worst cases absent. The costs to connecting these regions to the 
grid are daunting and discouraging. Conventional power plants stand many kilometers 
away from these areas. By developing renewable projects in these areas, the problem of 
energy supply and security is solved. 
 
 The concerned populations can enhance their standards of living and increase their life 
expectancy. Hence, it has been demonstrated that there is a link between energy supply 
and life expectancy. In the developed countries where the energy supply is guaranteed, as 
least for the time being due to the relative low prices of the conventional fuels, people 
live longer than those from the developing countries where the security of supply remains 
a dream. 
 
Since these remote and rural areas are also characterized by ageing populations, they can 
become in the long run attraction poles to young people who are in the desperate situation 
of unemployment in the cities. Therefore, renewable projects have the capability of 
solving the problem of rural exodus and maintaining the young people in their terriers. 
Dwellers of far- away from grid standing zones can organize themselves individually or 
within cooperatives and set up their renewable projects. Others can work for renewable 
operators. 
 
Thus, renewable energy sources can promote and stimulate self-employment and also 
become a significant tool to fight against unemployment and rural exodus. As interests in 
the renewables grow in these remote regions, most of them will become self-sufficient in 
energy supply. These zones also represent ideal conditions for the deployment of bio-
fuels because they provide space for sugar cane plantations –for the generation of 
ethanol- and for energy crops (Jonathan Scurlock et al., 1991:18). 
 
Another reason, which stands for the deployment of renewables in these areas, is the fact 
that their economies are principally based on agriculture or fishery. Therefore the 
deployment of renewables can lessen the pressure on biodiversity and further more 
sustainable patterns of production. Thus, they make it possible to the populations to 
diversify their activities and sources of income generation. 
 
Finally, when all conditions to fully implement the flexible mechanisms of the Kyoto 
Protocol are met, island, mountain and rural areas are likely to become privileged areas 
for the Clean Development Mechanism and Joint Implementation projects. We ought to 
recall here that these so-called flexible mechanisms had been designed in the framework 
 48
of the Kyoto Protocol to allow industrial countries to preserve economic growth while 
reducing their emissions of greenhouse gases and mainly the CO2.    
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CHAPTER 5: Obstacles  
 
5.1 The costs 
 
The costs of installation of renewable plants are very high because of their decentralized 
nature. Massive transportation of the components of turbines is not possible in many 
areas. Renewable plants are disseminated and varied plants because they have specific 
and different planning sites. Each kind of renewable constitutes itself a miniature energy 
production plant quite different from the other renewable plants and this entails huge 
different investment inputs. For example, the installation costs of a wind turbine are quite 
different from that of a solar collector or a geothermal aquifer plant. On the other hand, 
many renewable projects are of smaller size and each one gives rise to special planning, 
development and management costs that are far higher than those incurred for larger, 
centralized energy systems. These varieties and specificities make investors reluctant to 
put money into renewable energies (Grubb M. 1995:I. 19). 
 
Another economic factor that relates to the preceding is the difficulty to connect the 
energy generated from renewable sources to the grids. Since the renewable plants may be   
located in remote areas, it is very costly to transmit the renewable energies into the 
energy markets. Individual promoters of renewable energies or those working within co-
operatives have to pay for the connection to grid. For those operating far away from the 
grid, the connection costs are higher than what they would earn when their energies will 
reach the consumers.  
 
This situation leads many renewable energy producers to refrain from getting their 
products connected to the grid. That is the reason why most of the renewable energies 
have so far supplied ‘niche markets’ for special applications in the developed and in 
developing countries as well. This difficulty with respect to the connection to grid raises 
the infrastructure questions associated with the development of renewable energies. The 
promotion and deployment of renewables will depend on the extent to which those 
infrastructure questions are overcome98. 
 
Additionally, renewable energies are characterized by the lack of competitiveness; the 
problems associated with the production and transmission of renewable fuels render their 
costs more expensive than fossil fuels. The latter’s prices have declined significantly and 
it is estimated that their international prices have remained almost as low as they were in 
1972 before the oil crisis. The reason for the low prices is that the ‘externalities’, i.e. the 
environmental and social damages that occur during the production processes and the 
uses, are not incorporated into energy system costs. If it were the case, renewable 
energies would be more ‘economic’. Mechanisms to lessen the prices of renewable fuels 
are to be found, if it is to be expected that they become competitive in the medium-and 
long-term in the market economy99. The table 4 below displays the costs of the electricity 
from the renewables and other energy sources. 
 
                                                 
98 Ibid. I.19 
99 IEA, 1997: 76 
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Table 4:Comparative costs of renewable and other electricity, in selected IEA countries  
 
 
Country          Projected costs of new base load plants#                  Renewable electricity costs 
   Euro-cents/kWh                           
                            Coal            Gas            Nuclear                     Wind       Biomass      Other renewables 
Canada              3.7-5.4          3.3             4.0-4.7                                                        33.2* (non-grid PV)
Denmark            4.9            5.2-5.8             -                               5.5             11.9 
                                                                                                (on-shore)     (straw) 
France               6.0                 5.3              4.9                               6.5**
Germany           n.a.                3.3               n.a.                              5.8-11                     11-14.4 
                                                                                                                                     (Hydro<0.5MW) 
Italy                  5.3                  5.1              -                                   7.5 
Japan                7.6                  8.4              8.0                                13.3*
New Zealand    5.0                  2.8               -                                  4.5-6.3                     3.6-5.7 
                                                                                                                                        (geothermal) 
Netherlands      5.6-6.2           4.4-4.8          -                                  9.0* (1995) 
UK (England 
and Wales)                              3.9*                                                  5.5**         5.1** (MSW) 
US                    3.5-3.6            2.4-2.7         4.6                                                4.2 
 
#   (10% discount rate, 1996 $US) Source: Projected costs of generating Electricity, IEA/NEA, forthcoming 1998. 
 
*1997 cost estimates from National Administrations 
 
** Average bid prices for successful projects, 1997  
Source: IEA, volume II: Country reports, 1998, p.31 
 
 
On the account of the preceding analysis, renewables still only have a marginal share in 
the gross energy consumption. That shortcoming makes investors reluctant to put money 
in renewables. They assume that it is hard to make money out of renewables. Industries 
on their side are viewing renewables as risky business, which would lead to bankruptcy 
unless government support never fails. Thus, it has been proved that the capacity of 
renewables rises whenever government support is given on a large scale. Nevertheless, 
the promotion and deployment of the renewable energy sources are still undermined by 
the failure of information on their potentials and a sort of skepticism among the key 
market players. 
 
5.2 Institutional barriers 
 
Focus will be put in this section on the lack of knowledge or information that the market 
players have about the renewable energy resources and the benefits that their deployment 
will bring about in relation to the reduction of CO2 emissions and further opportunities. 
Naturally, this lack of information constitutes an obstacle to the promotion and 
deployment of renewables. The general impression that one has of the renewables is that 
it still remains the concern of a few producers, distributors and the governments. The 
latter has so far spurred the development of renewables through investment capital and 
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running cost subsidies to make it possible to the renewable producers to find a balance 
between the high costs of their products and the relative low costs of conventional fuels. 
 
 But the point here is that a great proportion of consumers and investors ignore the 
renewable resources and the advantages to put money into their further deployment. This 
ignorance has as consequence the fact that many investors are still reluctant to undertake 
steps towards investing in the renewable projects that they think are risky businesses. The 
ignorance about renewable and the resulting reluctance from the investors can find their 
justification in the fact that the deployment of renewable energy sources is to be traced 
back to the first energy crisis of 1973. Compared to conventional energy sources, 
renewable ones are quite new and do not enjoy enough advertisement. 
 
The information about one kind of renewable is most of the time shared in the country or 
region where it is promoted and other countries, which do not have that kind of 
renewable available, know less or nothing at all on it. Thus, information on renewable is 
not disseminated worldwide. As the most ancient renewable energy resource, abstraction 
made of biomass and hydropower, wind energy is more or less well known because its 
use for electricity purposes started by the second half of the 1970s.  
 
There is also the problem of terminology. Although attempts have been made to underpin 
the renewable energy, its definition still does not have a common acceptance. There are 
controversial viewpoints on whether hydropower and biomass are to be considered as 
renewable sources of energy. As the most ancient fuel source that was used even before 
the invention of the electricity, people find it hard to believe that wood for example is a 
renewable energy source. People are blinded by the root of the word ‘new’ and are tend 
to believe that ‘renewable’ might mean ‘new’ whereas it simply means a refurnish able 
and inexhaustible energy source. In the same line many people do not agree that 
hydropower should be counted among renewable energy sources because its potential to 
generate electricity depends on the availability of water, which comes to be used out in 
some areas. 
 
Furthermore, there is a sort of mythic disguise which surrounds the phrase ‘renewable 
energy’ and which should be viewed as one of the obstacles hampering the deployment of 
renewals. In the developing countries where only a few renewable projects are being 
carrying out, though the driving forces, which stimulate the need for such projects, many 
people tend to believe that renewable energies are artificial energies and hence might not 
stem from natural sources. 
 
This belief can be shared even in developed countries where the renewable projects are 
not carried out. This belief can be heightened by the fact that there is a wide range of 
renewable sources and more sources will be discovered in the time to come as research 
towards renewables is going on. It is worth emphasizing that every kind of renewable that 
is discovered has its particular register that needs to be learnt and understood. 
 
Additionally, there exists a psychology of renewables. To underpin it we can outline the 
fact that electricity and heat, as end use products, stem from many primary sources. At 
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consumer level, one cannot distinguish the share of renewable in the gross national 
energy consumption. Even before the renewables began to have a relative significant 
share, people were accustomed to getting the energy in the form of electricity or heat at 
industries, buildings and household levels.  
 
Many people, including investors and politicians, would like to familiarize themselves to 
the renewables as it is the case with oil they often get from the station in exchange for 
their money. Thus, they want to see renewable energy flow like rivers and not only like 
tears that stem from aggregate miniature plants and which usually end up either in form 
of electricity or heat. The invisibility of renewable energy makes it hard to market players 
to consider it as a reliable energy, which is worthwhile to be developed and promoted. 
 
If it is recognized that today the gap of knowledge about renewable energy sources has 
been filled in the developed countries to some extent because of the driving forces such 
as international commitments, which often give rise to wide public debate on energy 
options, and also because people are more aware of the relevance of energy, a long way 
to go still stands in the developing countries and particularly in Sub-Saharan African 
countries where more than 70% of the populations have no access to electricity .  
 
In these countries, non-hydro renewable energy projects are almost inexistent and in the 
best case bourgeoning, coupled with the lack of database for assessing the potential of 
renewable resources and the inaccuracy of existing ones. As result of lack of knowledge 
and accurate data, many decision makers and financial institutions do not view renewable 
as an energy option one should rely upon.  Grupp M. (1995: I.20) underscores the point 
as he puts it as follows: “in place of considered analysis, there has been a pattern of both 
deep skepticism and also profound ignorance towards many aspects of non-hydro 
renewable energy sources”. 
 
5.3 Technology and technical barriers 
 
As it has been mentioned in the preceding section, there is a wide range of renewable 
technologies and techniques. To each kind of renewable energy source corresponds an 
appropriate technology. Setting aside hydro energy technology, it can be said that 
renewable technologies are at their experimental stage because they have a dynamic 
character; they are reviewed and assessed progressively in order to attain the most 
possible efficiency. Then the current prices of renewable energies, which are very high 
compared to those of conventional fuels, depend on the level of their respective 
technology advances. The extent to which the renewable energies will compete with the 
conventional will also depend on the technological innovation towards renewables.  
 
Thus, when a new source of renewable energy is discovered, its bourgeoning technology 
is at the beginning inefficient and the energy price is accordingly very expensive. As the 
technology is being improved the price go down. That had been the case of wind energy. 
At the early stage of its use, wind energy technology was based on local materials such as 
wood and the energy generated served the purpose of grinding corn. As the time went on, 
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new technologies to manufacture more powerful wind turbines were developed so as to 
generate energy for heat and later on for electricity. 
 
 From wind turbine with a capacity of less than 20 kW, one has been able to develop 
those with a capacity of 2500 kW today. The steadily development of technology towards 
more efficient wind turbines brings about the expenditure of financial means of which 
burden can daunt and discourage potential investors because the development of 
technology involves many domains of research, including academicians at universities, 
researchers from many institutes, policy planners, decision -makers to cite only a few. 
For research to work and get improved, money has to be put at all levels. 
 
We can also take another example to demonstrate that the technology can constitute real 
barriers to the deployment of renewable energy. It deals with the solar energy and the 
difficulties to capture it. Depending on their application, solar energy can serve many 
purposes. It can be used to transmit radio waves, to produce solar heat or electricity 
though the phenomenon of photovoltaic (PV) effect. These different uses of the solar 
energy require diverse technology approaches. Each approach constitutes a drain on 
financial resources. 
 
The most advanced technology regarding the production of solar energy is called Solar 
Sphere Technology which aims at storing solar energy to produce electricity and meet the 
peak energy demand in the afternoon and evening when many people come back from 
work. The development of this technology requires heavy funds and most of the time 
electricity utility power and electric power institutes- e.g. the case of the Electric Power 
Research Institute (EPRI), which has worked with an electricity utility company in 
southern California and the U.S. Department of Energy on many solar projects-have to 
collaborate in order to share the financial burden to be put in to the project (Gary, C. and 
Kevin G., 1996:7). 
 
On the other hand, the development of renewables involves many techniques. If we 
consider once more the installation of wind turbine plant, we will realize that it brings 
together many techniques; it involves physicists who have to do the preliminary task by 
evaluating the volume, the speed and the frequency of the wind at the chosen site, civil 
engineers who have to make some calculations in relation to site planning and the agents 
from cadastre who take care that use of land at indicated site fits in with the existing land 
tenure regulation.  
 
These aggregate of techniques and involvements are obstacles to the deployment of 
renewable energy resources in countries where capacity buildings fail. Today, the 
renewable technologies have only reached a level, which brings about only a marginal 
and insignificant contribution to the world’s energy supply because of the lack of robust 
and consistent government support. However the links between the technology level and 
the consistency of the state expenditures in terms of research funding, subsidies in their 
various forms have been established. This brings insights into why some governments are 
reluctant to put money in the research towards renewable technology.  
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Coupled with these obstacles are the problems relating to the maintenance of renewable 
energy plants. Many countries are not involved in the renewable technology. Some 
developed countries have been making the difference. Developing countries and 
countries with economies in transition should be viewed as laggers. These countries, 
which have been experiencing the implementation of Clean Development mechanism 
(CDM)100 and Joint Implementation (JI)101 projects have to import the renewable 
technology from the developed countries. Since the markets of renewable components are 
not developed in these countries, they will face the problem with the component supply.  
 
Thus, when a renewable plant breaks down, they have to command the spare parts from 
the manufacturing countries and the time scale to get them conveyed will depend on the 
availability of the commanded parts in the store. Henceforth, the order of a spare part can 
take many weeks or a few months to be delivered to the countries in need. This delay can 
be seen as one of the obstacles to the deployment and promotion of renewable energy 
sources. 
 
On the other hand, there are not enough technicians and experts for the renewables in the 
developing countries. In order to overcome a benign standstill, many renewable operators 
are compelled to hire experts from abroad to get their plants repaired or set. It takes time 
and between while the operators would have to cope with all forms of costs and charges. 
Besides these technology and technique obstacles, there are cultural obstacles that are 
analyzed in the section to follow. 
 
 
5.4 The cultural obstacles  
 
Cultures constitute barriers to the deployment and promotion of renewable energy 
sources. Cultures should not be understood here only as the ways in which the identity of 
a given people is expressed, but they are also mirrored in the land use patterns. This latter 
aspect of the culture, which includes environmental regulations and land tenure laws will 
focalize our attention in the following analysis. Every country has its specific ways to use 
the lands. If in some countries the lands are the property of the state, which can make a 
planning of their uses according to its economic priorities, in others businessmen or 
individuals who also have the right of deciding on their uses monopolize them. Hence 
renewable projects should take into consideration these regulations and patterns of land 
allocations. In other words the deployment of renewable energy should match with the 
pre-established land tenure law. 
 
In overcrowded regions of the world the acceptability and the adoption of renewable 
projects are facing some resistance due to the growing populations. In such areas, 
renewable projects are viewed merely as land consuming infrastructures and space 
                                                 
100 The UNFCCC provides Annex II Parties (mostly those members of the OECD) the framework to carry 
out greenhouse gases emission reduction initiatives in the developing countries through energy-based 
projects. 
101 It is referred to the energy-based projects that are carried out by Annex II Parties in countries with 
economies in transition. 
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diminishing undertakings. Such frames cannot favor the deployment of renewables and 
indeed investors are reluctant to venture to invest in such unsecured situations. 
 
In the same line of analysis, people are reluctant to accept the renewable projects in 
regions where the economic revenues are drawn from the agriculture. It must be stressed 
here that agricultural areas are ideal places for the promotion of some kinds of 
renewables such as biomass. Setting aside this, they don’t offer room for non-biomass 
based renewables such as wind turbine and solar arrays. Some major solar projects have 
more than one hundred and fifty solar arrays or groupings at a single site and that is space 
consuming102. However, the patterns of land tenure are the most determining dimension. 
 
In countries where the state has a full control on land there is not strong opposition with 
regards the installation of renewable plants, above all when the government is pro-
renewable. Conversely, there is strong opposition where individuals have the monopoly 
on the lands. Despite these dependent variables in connection with the land tenure 
patterns, it is expected that the renewable projects will entail a huge land take by the year 
2020. Under the ’Ecological Driven’ scenario, it has been demonstrated that the amount 
of land required for renewable projects is similar to that currently occupied by roads in 
the EU (IEA, 1998:109). 
 
Furthermore, some outstanding natural areas are viewed as the obstacles to the 
deployment of renewables. They include natural reserves of forest areas that have been 
baptized world’s patrimony, natural parks, sites of scientific interests, beaches, race-
mounts for international competitions and other attractive areas. These areas are difficult 
to penetrate for renewable undertakings and negotiations to install renewable plants there 
would take decades. 
 
Additionally, there are some indigenous values that are to be considered as obstacles to 
the promotion of renewables. In some developing countries, there are some areas called 
’sacred forests’ where it is forbidden to carry out an industrial activity of any kinds. Only 
initiated persons have access to these areas, which are considered as ’god house’. The 
violation of such areas can give rise to the insurrection of indigenous populations.  
 
Finally there is the concern about the poor environmental practices due to the execution 
of renewable projects. These practices can cause the populations to become reluctant to 
the associated projects. The concerns are above all about the use of experimental products 
at projects sites such as agrochemicals, silicon wastes, and exchanger fluid in solar 
thermal system103. Poor environmental practices have led to the requirement of an 
Environmental Impact Assessment (EIA) prior to the execution renewable projects of 
significant importance. Since an EIA aims to mitigate major environmental impacts of 
the projects, we can say that the procedure is good. But on the other hand, it can 
constitute obstacle if the proceedings are delayed by those involved. 
 
 
                                                 
102 Garry, C. and Kevin, G., 1996: 9 
103 Ibid. 112 
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5.5 Sitting constraints 
 
As it has been showed above, there hasn’t been any cultural obstacle in the form of belief 
of people that has hindered the deployment of renewable plants in Denmark. Instead, 
there has been much local opposition to wind parks due to their visual impacts and noise. 
These local oppositions are referred to as sitting constraints. The problems relating to 
sites of wind turbines have always been the concern of the Danish authorities. 
 
It has been stated that the Danish environmental authorities carried out an extensive 
national assessment study on sites for land-based wind turbines and offshore turbines as 
well in the period from 1981 to 1986. The study aimed at finding location of about 200 
sites where about 6,000 wind turbines with a rated power of 2.5 MW units could be 
constructed. The local populations raised many questions relating to sites so that at the 
end the number of wind turbines was reduced to about 600104. 
 
Seven years later, the Danish environmental authorities undertook another study to install 
wind turbines for a capacity of 100 MW. The project was once more delayed due to the 
difficulties of finding appropriate sites for wind farms. The third energy plan, called 
Energy 2000, that was released in 1990 has the ambitious target of realising a total 
installed wind power capacity of 1,300 to 1,500 MW by the year 2005. Though these 
targets have been reached, it is likely that those for 2010 and 2030 wouldn’t be achieved 
without new promotional initiatives due to economic and sitting constraints105. 
  
It has been reported that the opposition of the local populations to the expansion of wind 
farms has influenced the attitude of politicians in the local communities to the extent that 
they were following a rather restrictive policy towards sitting of wind turbines over the 
years 1993 1994. As consequence of this attitude, the annual increase in wind capacity 
dropped from 80 MW during the period 1992-92 to 30 MW in 1993-94. Besides these 
constraints to sitting of land-based turbines, there have been conflict between offshore 
wind farms and other interests such as sailing, fishery, nature values, wild life, offshore 
drilling, telecommunications, air traffic and military infrastructures106. 
 
As already mentioned in the outset of this section, the sitting constraints which had 
slowed down the expansion of wind turbines in Denmark in the 1980s and 1990s are not 
to be attributed to any belief that may have to do with the cultures of Danes. Those sitting 
constraints may be common to all countries, which promote the use of renewable energy. 
 
 
Summing up, we cannot lay claim to have outlined here all obstacles that set back the 
promotion of renewable energy sources. Many other obstacles might exist and as we will 
go deeply into our analysis, we will come out with some more.  
 
                                                 
104 Niels I. Meyer (1995): Danish wind power development. The article was published in ‘Energy for 
Sustainable Development’, the Journal of International Energy Initiative. Volume II, No. 1, May 1995. 
105 Danish Ministry of Energy, 1993, quoted by Niels I Meyer, 1995. 
106 The discussion is drawn from Niels I. Meyer, 1995. 
 57
5.6 Discussion  
 
There are many driving forces towards promotion and deployment of renewable energy 
sources in Denmark. There might be some obstacles we will also investigate into. Both 
driving forces and obstacles are discussed in the following section. 
 
The motivating forces encompass a wide range of issues such as economic benefits that 
Denmark draws from renewable technologies and projects, the national and international 
commitments that bind Denmark to reduce its emissions of CO2 and other greenhouse 
gases, the dependence of Denmark on fossil fuels and its diminishing oil and gas 
reserves, and last but not least the fact that the country is composed of three peninsula, 
namely Jutland (Jylland) to the west, the islands Zealand (Sjælland) and Funen (Fyn) to 
the east and hundreds of smaller islands. The world’s largest island Greenland with an 
area of 175 600 square kilometers and Faeroe islands are parts of Denmark’s national 
territory, though they became self-governing following referendums (IEA, Denmark 
2002 Review: 11). 
 
National and international commitments represent the motivating forces that call for 
Denmark to develop renewable energy sources. On the one hand, Denmark voluntary 
committed itself to 20 percent CO2 emission reductions by 2005, compared to 1988. On 
the other hand, it has been mandated under the Kyoto Protocol and the harmonizing 
’Burden Sharing Agreement’ of the EU to reducing greenhouse gas emissions by 21 
percent in the first budget period 2008-2012, quite far beyond the average EU target of 8 
percent agreed upon in Kyoto, compared to 1990 baseline. 
 
Henceforth, the deployment of renewable energy resources is the option taken under the 
former Danish governments as the means to achieve these ambitious targets. As 
prescribed in the fourth energy plan that was established in 1996 and is called Energy 21, 
”Denmark shall be on the leading edge”. Thus, the plan set a challenging goal to achieve 
a 30 percent renewable energy share by the year 2025 and to install wind turbine of the 
capacity of 1500 MW in 2005, which is quite more powerful compared to the average 
capacity of 100 MW in 1996107. 
 
The dependence on fossil fuels constitutes another driving force towards developing 
renewable energy in Denmark. Although Denmark is viewed as a frontrunner with 
respect to its 17 percent share of renewables in the national gross energy consumption, it 
still relies heavily on fossil fuels to cope with the security of supply. Denmark does not 
have coal at all and therefore depends at hundred percent on the import of coal for the 
primary energy use at power plants. Net coal import amounted to 3.78 Mtoe in 2000. 
 
Furthermore, it is estimated that Danish fossil fuel resources such as oil and gas that have 
been discovered in its continental shelf in the North Sea are likely to be much smaller as 
to allow Danish to continue remaining self-sufficient over the next two decades. 
                                                 
107 Energicenter Danmark, 2001 
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Denmark might have achieved self-sufficiency in oil and gas in 1991 and in energy for 
the first time in ’modern history’ in 1997108. 
 
It is estimated that the Danish total final consumption (TFC) of energy was 15.24 million 
tons of oil equivalent in 2000 and that between 1984 and 2000, Denmark produced 18.26 
Mtoe, more than twice its domestic total primary energy supply of oil, and 7.41 Mtoe of 
natural gas, 66 percent more than its gas TPES of 4.46 Mtoe. Denmark has become crude 
oil supplier to many European countries amongst others the Netherlands, Sweden, 
Finland and the UK. Additionally, small amounts of gas are exported to Germany and 
Sweden109.  
 
However, it has been stated that the Danish oil reserves is being exploited rapidly and 
that Denmark is likely to lose its self-sufficiency in oil by 2015. This means clearly that 
Denmark will depend once more on imported oil to cope with the security of supply. The 
exhaustive nature of oil and gas coupled with the insecurity of supply are the strong 
grounds why Denmark should keep on promoting the deployment of renewable energy 
resources. 
 
Economic considerations count among the driving forces towards deployment of 
renewable in Denmark. Danish wind turbine technologies are very advanced. Thus, there 
are many wind machine/component-manufacturing companies in Denmark. These 
companies supply the domestic and foreign markets. The major demanding countries are 
the USA and Germany. In 1982, a special Agreement for the supply of Danish wind 
turbine components to the Californian companies was established between Danish 
government and the State of California. The so-called ’the Great California Wind Rush ’ 
Program would last six years110. It consisted of providing subsidies to wind turbine-
manufacturing companies against guaranteed sales. 
 
The Californian subsidies provided the first large market for Danish wind turbine 
technologies. By 1986, Danish turbines supplied half the Californian market and resulted 
in wind export earnings amounting to more than 640 million ecus. Though the 
withdrawal of the Californian subsidies in 1988, domestic measures were taken to offset 
the situation –through government intervention and the utility Program. Thus, 
approximately 45 percent of the world’s wind power was supplied by wind turbine 
manufactured in Denmark throughout the 1980 (Grupp M., 1995: I. 170). 
 
Another renewable related source of income is the European ’Wind Atlas Analysis and 
Application Program’ that had been developed by the Wind Energy and the Atmospheric 
Physics Department at Risø National Laboratory since the 1980s. The program has more 
than 500 users in 70 countries around the world. The deployment of renewables in 
Denmark goes along with generation of employment. Since more than 60 percent of 
renewable projects are carried out at the municipality and county levels, it can be said 
that renewable constitute huge income resources and employment generation. 
                                                 
108 Denmark 2002 Review: 18 
109 Ibid. 19 
110 Energicenter Danmark, 2000 
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Furthermore, Denmark has begun to export its renewable technologies and know-how 
into the developing countries and countries with economies in transition where many 
CDM and JI projects are being launched. The import of Danish renewable technologies is 
expected to rush up when conditions for fully implementing the flexible mechanisms of 
the Kyoto Protocol are met111. 
 
Finally, the geographical features of Denmark are the motivating grounds on which the 
deployment of renewable energy sources rests. Denmark comprises many peninsula and 
hundreds of smaller islands. This means that great deals of areas are isolated and their 
connection to the grid is a huge financial burden on the state. As it has been outlined in 
the preceding section, islands and rural areas enjoy strong government support to cope 
with energy supply. For reasons of budgetary constraints it is likely that thee areas 
wouldn’t enjoy government supports over the forthcoming decade.  
 
Thus, the deployment of renewables can make Danish islands become self-sufficient in 
energy supply or at least to minimize the state support. Since these areas are 
characterized by their ageing populations given the trend of young people to leave for 
larger cities, the deployment of renewables can contribute to maintain them in their native 
lands by providing employment to them. Renewable incomes contribute to enhancing the 
life expectancy of Danish island populations because it has been demonstrated that there 
is a link between energy supply and health. Renewables play the same role in enhancing 
the standards of living in the islands Greenland and Faeroe, which are parts of the Danish 
territory. While helping these areas to improve their income and meet economic growth, 
renewables allow them to diversify their activities. 
  
All in all there are many driving forces towards promotion of renewables in Denmark. 
We will examine now the extent to which the barriers to which it has been pointed above 
affect the deployment of renewable in Denmark. 
 
The institutional obstacles might affect the deployment of renewables in Denmark to a 
very lesser extent compared to many countries. There are many reasons for that 
privileged situation. 
 
Firstly, it is to be noted that consensus seeking is deeply rooted in the Danish tradition. 
The administrative structure of the country provides a strong decentralization that has 
result in the establishment of municipalities and counties. In matters concerning the life 
of the local populations, the decisions on how to address them are taken by the citizens. 
Therefore, the ‘bottom –up’ approach is the characteristic of the relationships between 
the central government and the municipalities. 
 
On the other hand, the citizens are involved in the decision-making process. The most 
illustrating example had been the large public debate that was organized in Denmark after 
the first energy crisis with respect to the energy option to adopt for the security of supply. 
The issue gave rise to open public debates out-and within the parliament. The intent to 
                                                 
111 Annex I Parties yield credits called ‘certified emission reductions’ (CERs) from the CDM projects and 
the ‘Emission reduction units’ (ERUs) from the JI projects. 
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build six nuclear powers was rejected by the Danish people in favor of the development 
of renewable energy potentials. We should also stress that since 1976, when the Danish 
Energy Agency had been established, all matters regarding energy are embedded in the 
so-called energy plans and renewable energy is one of the 16 divisions that make the 
Danish Energy Agency (IEA, Denmark 1998 Review: 27). 
 
Secondly, the implementation of Local Agenda 21within the municipalities and counties 
has help to disseminate the information and knowledge on the renewable potentials and 
benefits. Thus, the underpinning of Local Agenda 21 had been one of the main objectives 
of the former Danish Ministry of Environment and Energy since the middle of the 1990s. 
Since the core idea of LA21 is the involvement of all layers of the populations in the 
decision-making process, women, youth and even non-educated people are informed 
about and involved in the design of major environmental issues affecting or influencing 
their daily life. Besides, LA21 set up conditions for the creation of green lifestyles and 
promotion of alternative energy sources for the municipalities112. 
 
Thirdly, environmental campaigns in Denmark can be traced back to the late 1971, as 
local populations first took voluntary initiatives to develop plans and strategies to 
improving the local environment. There are on the other hand environmental activism 
groups, which had contributed to the spreading of information over renewable in 
Denmark. Therefore, these groups together with the tradition of citizen participation in all 
local matters have provided the basis for the deployment of renewable energy sources113. 
 
There is ever growing public awareness of the environmental and economic benefits of 
renewable in Denmark. The institutional framework does not constitute an obstacle 
against the deployment of renewables; instead, it has been a relevant beacon within which 
renewables have emerged in Denmark. Municipalities in Denmark are very empowered 
and environmental policy is very decentralized. This situation facilitates the 
dissemination of information amongst local populations and also reduces the delay of 
action concerning the installation of renewable projects such as wind turbine or solar 
cells plants. Mikael Skou Andersen et al. (1995: 55) put the decentralization of the 
governmental machine as follows: 
 
 ”Municipalities and counties are responsible for inspecting and issuing permits, and the 
’de facto’ authority of the Environmental Protection Agency to issue binding rules rather 
than guidelines for local governments is quite limited. One of the results of this 
decentralization is a large variation in implementation among local government”. 
 
It has been shown above that the costs of renewables are still higher compared to those of 
fossil fuels. Denmark does not escape this general rule. The production price for 
offshore-based electricity amounted to 0.35-0.38 DKK per kWh, including grid 
extensions and excluding back-up capacity in 1997. Onshore based windmill electricity 
                                                 
112 Holm, J. and Camara, W. (2001): Denmark, The participatory and consensus-seeking approach of the 
Danish LA21, pp. 58-82 in Lafferty, M. William (ed.) Sustainable Communities in Europe. Earthscan. 
London 
113 Ibid. 73 
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cost about 0.30 DKK per kWh excluding back up costs. Comparatively, the production 
price of coal-based electricity from new built power plants ranged at 0.25 DKK per kWh. 
It is estimated that some land-based windmills, depending on locality, produce electricity 
at the same cost as coal-fired power plants. These competitive windmills are mostly 
situated in the Western region of Denmark. Electricity production price of biomass 
appeared to be more expensive; it ranged between 0.35-0.55 DKK per kWh. When 
compared with new built coal fired power plants, the extra cost ranged at 0.10-30 DKK 
per kWh. Straw and wood incineration at large-scale CHP114 might have the cheapest 
price, while small-scale biogas plants might have the highest price (Ole Odgaard, 2000). 
 
In sum, renewable electricity or energy is in absolute terms more expensive than fossil 
fuel-based energy even if its extra costs are not very important. That is the reason why 
renewables need   strong government support to compete with conventional fuels. If all 
environmental costs such as externalities were incurred in the conventional fuels, latter’s 
would become more costly and in that case, renewables could well become competitive. 
As renewable technologies are getting improved, their costs will decline and they will 
become more competitive. At this stage of our investigation, we can only say that the 
renewable costs constitute, but to a very lesser extent, an obstacle against their 
deployment. 
 
Technology does not constitute a barrier to the deployment of renewables itself. 
Technology barriers are overcome step by step. The competitiveness and the share of the 
renewable will depend on the advance of the technology. This is true for Denmark and 
for any country as well. Research towards the most efficient technologies must be spurred 
to achieve that goal, particularly in relation to ’new’ renewable such as hydrogen fuels 
and bio-fuels. 
 
On the other hand, the ‘Environmental Protection Act’ covers all major environmental 
projects in Denmark. It is stated in its Section 1 ” the Act shall contribute to protecting 
nature and environment of this country in order for the social development to take place 
on a sustainable basis respectfully of man’s environment and the preservation of flora and 
fauna”115. Far from preventing the deployment of renewables, the Act creates the legal 
framework within which it emerges. The law protects outstanding areas, natural reserves 
and recreational areas. On the other hand, the so-called ’Right to complain’ is embedded 
in the Danish environmental law and it establishes the legal framework in case of 
complaints about environmental harmful activities.  
 
Furthermore, there are comprehensive physical regulations in the municipalities on how 
to use the areas. The regulations and restrictions are formulated in the local area 
development plan. In accordance with the Law on Electricity Supply, a special law on 
water stream regulates the construction of small hydro stations. Local regional and 
national authorities should approve the construction. In the same line the location of wind 
                                                 
114 Combined Heat and Power (CHP) means that a single power plant generates both power and heat. At 
higher temperature, electricity is produced and at lower temperature, heat is produced using what we can 
call waste steam. 
115 Gleerup, A. et al, 2002, also see Dougall S. Mac David and Wälde W. Thomas, 1994: 156 
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energy sites is regulated through the physical planning, based on the municipal 
regulation. The counties in cooperation with the municipalities formulate the general 
framework for the planning activity. An example of the wind energy site planning is 
provided by the Storstroem County, which together with the municipalities had broken 
down its overall areas into 5, including ‘No permission for wind mill park site, 
Predominant no permission, Predominant permission, Permission with few restrictions 
and Predominant permission for single wind mills’ (Tyge Kjær, 1995:59). 
 
When a glance is cast at the Danish wind map, one realizes that wind turbines plants are 
wide spread within the country. The impression seems to be that nowhere has been 
spared by wind turbine installments. From the preceding analysis, we can say that there 
are not major cultural obstacles against the deployment of renewables in Denmark. 
Map 1:  Wind Map of Denmark 
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“ How to Read the Wind Map of Denmark  
 
This unique map of Danish wind speeds takes into account local terrain (speed up effects) 
and roughness . It shows a much more detailed picture of wind conditions. We can 
clearly see that West and Southwest are the prevailing wind direction in Denmark, since 
West and Southwest facing coastal sites have by far the highest energy content of the 
wind (the red and yellow areas).  
The map is actually a very high-resolution map, where the area of the whole country 
(44,000 km 2 area) was divided into 1.1 million squares 200 by 200 m each (220 by 220 
yards), and the mean wind speed was calculated for each square. You may download the 
map in various resolutions from the web site of Energy & Environmental Data in 
Denmark, if you wish (it is also available on CD-ROM” 
Source: Energicenter Danmark, 2001116
 
 
At this stage of our investigation, we have found out that the costs of renewable energies 
constitute barriers to the deployment of renewables, even though to a lesser extent, in 
Denmark, that the institutional framework does not represent an obstacle to the 
deployment of renewable thanks to the decentralization through which municipalities are 
empowered and to the implementation of the LA21 as tool to disseminate information 
within the municipalities, that the renewable technologies are being improved, but still 
need strong government support to reach the level ,which will allow to generate the great 
deal of renewables, making them so to become reliable and competitive. Now we will 
turn to the measures initiated by the former Danish governments to boost the deployment 
of renewables since the first energy crisis. We will then analyze the implications of the 
reforms carried out in the energy sector by the present government on the prospect of 
renewables in Denmark. 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                 
116 Please, see the reference list for Energicenrter Danmark. 
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CHAPTER 6: Economic incentives 
 
6.1 Green taxes 
 
Even though the overall energy taxes contribute indirectly to support the deployment of 
renewables, it is worth mentioning that the Danish taxes have three specific goals as: to 
reduce the CO2 emissions from the 1988 labels by 20 percent by 2005, to reduce the SO2 
emissions from 1980 levels by 80 percent by 2000, and to increase the share of renewable 
energy in Denmark’s gross energy consumption accordingly to the scenarios of the 
energy plan Energy 21. On the other hand, these taxes provide additional income to the 
national budget. It is estimated that the total revenue from the energy taxes, CO2 and SO2 
taxes amounted to 24.3 billion equivalent to 7 percent of the total fiscal revenue in 
1996117. 
 
There are three energy taxes that promote the use of renewables: - a tax that varies for 
natural gas, unleaded gasoline, diesel fuel and other energy, -a carbon dioxide tax (CO2-
tax) and sulphur dioxide tax (SO2-tax)118. 
 
The energy tax was conceived in 1986 with the purpose of maintaining a stable price 
relation between fossil fuels and renewables. In the latter half of the 1980s, taxes on oil 
products were raised substantially to offset the decline in the oil prices so as to protect the 
domestic market for natural gas and renewable energy119. 
 
The reform of energy taxes in 1991 gave rise to an energy and carbon tax. The latter was 
designed to reflect the country’s environmental issues. It is estimated that a large share of 
the tax revenues was used to promote the energy conservation and efficiency measures. 
The carbon tax came into effect in 1992 and extends the taxation of fossil fuels. It should 
be stressed that it was the first time the private enterprise was imposed an energy tax (Ole 
Odgaard, 2000). 
 
An environmental approach towards taxation was heightened in 1994, as Denmark 
embarked upon a green tax reform that resulted in a shift of the tax burden away from 
income and towards resource use and environmentally harmful activities. As result of the 
tax reform, the so-called green tax package was introduced in 1995,leading to an increase 
of the CO2-tax and energy tax and including an additional SO2-tax120. The table 5 below 
gives an insight into the ’green taxes’ required from space heating, light and heavy 
industries –per ton CO2/ year. It also includes the SO2-fee. 
 
 
 
 
 
                                                 
117 Hans-Erik Kristoffersen et al., 1997 
118 Global Energy Network Institute, GENI on the net. 
119 Denmark 2002 Review: 27 
120 Denmark 2002 Review: 32 
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Table: 5 Green taxes to support renewables 
 
                                     Space heating: 
                                      Housing, industry,         Light industry,     Heavy indu- 
Per ton CO2/year        trade &commerce           trade& service     strial production   SO2-fee(*)
…………………… 
……………… 
CO2-tax (1992)                 100 DKK                      50 DKK                50 DKK 
  
Green taxes (1995)(#)         800 DKK                     > 90 DKK            >25 DKK            10 DKK 
 
 
(*): Per kg. SO2 
(#): Gradual increase from 1996 to 2000. In industry, commerce and trade, the green 
taxes will be reduced according to documented energy savings. 
Source: Ole Odgaard, 2000. 
 
6.2 Research and development 
 
Support for research and development towards renewables has been the first step made 
by the Danish government. This initiative derived from the 1976 energy plan. It rested on 
the fact that research and development program builds the foundation of the industrial 
activities. Thus, it provides necessary information in respect to planning and construction 
of wind turbine plants or other renewable plants such as solar panels. 
 
To further the research and development for renewables, the RISØ Test station for wind 
turbines was created in 1978 as a pilot project paid by the Danish Energy Agency. To 
make the subsidies for renewable efficient the test station came out with the concept of  
’turbine certification’. Initially, the Danish government required certification only as 
condition of eligibility for government subsidies and wind turbine manufacturers paid 
just a symbolic fee for the procedure. Today, the scheme of certification has been 
extended to other renewables and has become the pre-requisite to be connected to the 
grid121. 
 
Furthermore, it has become a commercial activity for RISØ and manufacturers of 
renewable machines must pay the full cost of testing and certification. With the 
increasing deployment of renewable sources, the government found it necessary to extend 
the ability to issue certificates to other organizations. The certification standard is 
updated by the Danish Energy Agency with the help of an advisory committee that 
includes representatives from the Danish Utilities Association, Danish Wind Turbine 
Owners Association, the Wind Turbine Manufacturers Association and the Insurers 
Association122. 
 
 
                                                 
121 Curtis Moore and Jack Ihle, 1999 
122 Ibid. 
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6.3 Capital investment subsidies 
 
There are about 15 subsidy schemes dedicated to energy production and consumption in 
Denmark. Focus in this section is put on the subsidies relating to the renewables. As has 
been outlined above, the goal for introducing subsidies into the electricity sector is to 
increase the use of renewable energy and to convert central and electric heating systems 
to district heating and to expand and renovate the existing district heating network. 
 
Capital investment subsidies have been one of the means and ways to get more and more 
people involved in the development of renewables. It also minimized the risks people 
take when they have to put money at hundred percent on their account into a business and 
therefore has made people less reluctant to invest in the renewables. Thus, a subsidy of 
30 percent of investment costs of wind turbine started in 1979, making a deployment of 
200-300 machines a year possible. Throughout the following decade, wind turbine 
technologies improved steadily, leading to the reliability and cost-effectiveness of 
turbines. As result of that technology break through, the capital cost subsidy for wind 
power was repealed in 1989. However, it has been maintained for other renewable forms 
and has been playing a key role in the increase in electricity generation from biomass 
through the so-called combined heat and power (CHP) generation123. 
 
Throughout the 1990s the capital investment subsidies were granted within three major 
renewable programs. The first one called CHP-fund was established in 1992 to lift the 
conversion of biomass-based district heating to CHP –under law No. 3 of 3 January 1992. 
Initially the program was designed to end up by 1997, but has been extended to 2002. It 
is estimated that most of the projects received a grant support, which varied between 10 
and 25 percent of the overall capital investment costs. The ceiling for the support was 50 
percent and concerned the most risky or development –oriented projects. The financial 
support relating to this program amounted to 45 million DKK in 1998 (Ole Odgaard, 
2000). 
 
The second kind of capital investment cost is the so-called ’Development and 
Demonstration Program for Renewable Energy’ which began in 1992 under the law No. 
837 of / October 1992. The program is expected to end with the wide commercialization 
of renewable technologies. Investment subsidies are granted to investors to foster the 
dissemination of commercially available technologies including heat pumps, small-scale 
biogas plants, solar panels, straw and wood based boilers. The subsidies for this program 
vary between 15 and 30 percent of the investment costs. The program gave rise of an 
expenditure of a total 45,5 million DKK in 1998124. 
 
As to the demonstration program, it dealt with a few renewable technologies at the 
emerging stage, i.e. pre-commercial technologies. Especially decentralized CHP, biogas, 
and new straw-and wood-based boilers, new types of windmills and solar panels 
benefited from the program. Support ranged between 20 and 50 percent. Alone the 
demonstration program took 45 million DKK in 1996 and test stations for the 
                                                 
123 Ibid. 
124 Ole Odgaard, 2000 
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dissemination of knowledge, information and advice to overcome trade barriers spent 
another budget of 42 million DKK.  
 
The third financial support for the renewable research over the 1990s is provided by a 
special fund, namely the so-called ’Fund for Development of New Renewable Energy 
Technologies’ that was established in 1997. It is estimated that the program aims to 
contribute to the development of new technologies, which could help the government 
meet its goals, set under the energy plan ’Energy 21’, of achieving the greatest use of 
renewable energy by 2030125. 
 
Therefore, a total amount of 100 million DKK has been granted to the development and 
testing of wave power, seasonal heat storage from solar energy, privately owned offshore 
wind turbines and hydrogen technology between 1997 and 2000. A supplementary 
scheme for this program was established and administrated as part of the ’Development 
and Demonstration Program for Renewable Energy’ and in accordance to the Law No. 
837 of 7 October 1992 (Ole Odgaard, 2000). 
 
A new sub-program for promotion of renewable energy was launched in 1997. The so-
called ’Renewable Energy Island Program’. The program aimed at making islands and 
remote areas self-sufficient in energy supply based only on the renewable energy. The 
island of Samsoe with the populations of 4,400 inhabitants was selected to demonstrate 
the possibilities for an isolated community to rely entirely on renewable energy, 
including the transport sector. It is estimated that the total investment fund put into the 
program amounted to 600 million DKK that had been made available by the Danish 
government, the EU and other sponsoring donors (Ole Odgaard, 2000). 
 
6.4 Production or running cost subsidies 
 
This category of subsidy has played a determining role in getting the renewable energy 
sold through the grid. The first subsidy of this kind is the premium, which is paid by the 
utilities to the renewable operators who generate electricity from the renewables. Utilities 
were obliged to pay wind turbine owners a kWh rate 85 percent of the utility’s production 
and distribution costs. Utilities have been opposed to pay a premium price for the 
electricity produced by wind turbines. But, law No.944 of 27 December 1991, which has 
provided two grants for, principally protects the running cost subsidies126. 
 
The first one of a value of 0.17 DKK/kWh is a general incentive to boost the expansion 
of the electricity generated from the renewables. The second one of 0.10 DKK/kWh aims 
at internalizing the external costs the electricity generation from the fossil fuels might 
have brought about. In other words, it has been designed to compensate the automatic 
levying of CO2 –tax on electricity at a rate corresponding to the CO2 emitted from the 
coal-fired generation. The overall electricity subsidies for renewables amount 0.27 
DKK/kWh. The CO2 subsidy for waste incinerated CHP plants was reduced to 0.07 
DKK/kWh on 1 January 1997. The reason being that biomass, which is used in the CHP 
                                                 
125 Denmark 2002 Review: 59 
126 Denmark 1998 Review: 78 
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plants, is CO2 neutral. It is estimated that the total electricity production subsidy 
amounted to 703 million DKK in 1998, of which 606 million DKK was subsidy for the 
wind-based electricity. Municipality solid waste received an additional 71 million 
DKK127. 
 
The electricity subsidy has made renewable energy and mainly the biomass-based 
electricity competitive to fossil fuels. Furthermore, biomass-based heat production has 
also become competitive through tax exemption. It should be noted that natural gas 
generators receive a subsidy of 0.07 DKK/kWh. The subsidies relating to natural gas 
accounted for about 45 percent of the total subsidy budget with the monetary value of 
about 855 million DKK in 1996. The share is expected to increase in the upcoming years 
because of the increasing use of natural gas in electricity production128. 
 
 
Table 6 below shows clearly, on the one hand, the decrease in capital investment 
subsidies that consists of funding for Development and Demonstration Program, 
Combined Heat and Power (CHP) and New Renewables technologies. While funding for 
R&D decreased slightly from 1998 to 2000, it underwent a drastic decline from 2001 to 
2002. That decline would result in the fact that renewable operators do not carry out 
research any more. In the best case, very limited research is going to take place whereas it 
is expected that Denmark would rather push it forward so as to keep its position of 
frontrunner when it comes to compare its share of renewables in the total electricity 
consumption and the export of renewable technologies with those of neighboring 
countries. In the past, funding from the government enabled renewable operators to bring 
the research forth, to create new technologies and display them to users though 
demonstration programs.  
 
Funding for the so-called new renewable technologies also witnessed drastic cuts from 
the period 2000 through 2002. It tumbled from DDK 24 million down to 5 million and 
this within a lapse of two years. Figures from the table also makes clear that renewable 
electricity production subsidy has acknowledged a free fall passing from DDK 703 
million in 1998 to 110 in 2002. It is meant with this decline of more than 80 percent that 
people do not have any incentive to invest in new renewable projects because there is no 
guarantee any more that they will recover their money. This situation might appear even 
gloomier for those who might have got loans from the bank for the existing plants since 
drastic reductions of running cost subsidy have put their business at risk.  
 
The Consequence of that drastic reduction of running cost subsidy will be that in 2002, 
almost no turbine has been put up in Denmark as I came to know during my 
investigation. This setback gives the alert on the effects of liberalization, which implies 
introducing market mechanisms into the power market and phasing out of governmental 
subsidies. This reduction in funding should be viewed as one of the negative effects of 
the electricity reform that took place in 1999 as a result of the implementation of the 
provision of the EU Directive on the liberalization of the electricity market. I will 
                                                 
127 The data are drawn from Denmark 2002 Review: 56 
128 Curtis Moore and Jack Ihle, 1999 
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investigate into it more or less deeper in Chapter 7. But, what can be retained is at this 
stage of our investigation is that the government didn’t carry out a slow and progressive 
reform.  
 
On the contrary, the change has been so fast and sudden. The question arises as whether 
the government did give itself time to survey and assess the first steps made before 
moving into the next one. One is disposed to believe that the great deal of projects that 
were being carried out throughout that period have stopped and researchers on new 
renewable technologies were all at sea not knowing where to go and what to do. The third 
point worth outlining is that research on hydrogen that is viewed as one of new 
renewables, besides bio-fuels, has known a setback at a time when the race toward 
hydrogen and fuel cell technologies is run by Germany, Sweden, Finland and Norway, 
just to mention a few examples of not far away -lying countries. Since hydrogen is an 
energy carrier, Denmark has vested interest to invest into related technologies in order to 
draw the most significant benefit from renewable electricity it produces within the entire 
country. 
 
Table 6: Subsidies for renewables 
 
 
 
(Mill. DKK)                                         1998            1999        2000          2001          2002 
................................................................................................................................................
..... 
                                                                    .............. 
Capital investment subsidies: 
-Devel. & dem. Programme                 140                130          118           141              114 
-CHP fund                                             45                  80            38             25                 25 
-New RES technologies                         11                 26            24             12                  5 
 
Electricity production subsidy            703                715           90            100  
110 
 
Research                                                 40                  40             40             40               40 
 
TOTAL                                                939                 991           310           318  
294 
 
 
Source: Ole Odgaard, - Danish Energy Agency. 
 
 
6.5 Green certificate scheme as a market-based instrument 
 
The green certificates are viewed as other economic incentives to support the deployment 
of renewables. The establishment of green certificate scheme for renewable energy 
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sources can be traced back to 1999 when the Danish Parliament agreed under the 
Electricity Reform Agreement to implement the national renewable energy quota system 
for electricity generation. The reform would result in the modification of the existing 
fixed tariff scheme for electricity from renewable energy. The fixed tariff amounted to 
DKK 0.60 per kWh (Denmark 2002 Review, p.59). 
 
As the result of the reform from 1999, the entire energy sector has been structured. Since 
2000, the electricity production subsidy for new renewable plants and existing windmills 
is no longer being financed from the state budget. The green certificate scheme was 
designed to replace the running cost subsidy. It has been stated that certificates would be 
issued to producers of electricity and consumers would be required to buy 20 percent of 
their electricity from renewable energy suppliers by 2003. The consumer or the 
distribution companies would fulfill their annual quota by purchasing certificates at the 
so-called national stock exchange for green certificates. The price of a certificate would 
be set by the supply and demand. If consumers/ distributors do not fulfill their quota of 
20 percent they would pay a fine or fee of DKK 0.27 per kWh, which represent de-facto a 
price ceiling for a green certificate129. 
 
It is worth underpinning how the green certificate market works: first of all the legislator 
set a target for renewable electricity to be met, usually in terms of a percentage 
contribution from the renewables. Electricity distributors are held responsible to achieve 
their target in the so-called renewable portfolio standard (RPS) system. Distribution 
companies have the free choice to either develop renewable resources themselves or 
purchase green certificates or ‘renewable generation credits’ from other renewable 
generators in order to meet their obligation130. 
 
 Therefore, the green certificate system is competitive for electricity distributors who will 
seek the lowest cost option to meet their obligation. Independent of the options, the main 
objective of the legislator is achieved in the sense that the extra costs of the renewables 
are no longer paid by the government through its different subsidy schemes, rather by the 
all the consumers of the distribution company131. 
  
It is stated that the purchase of the green certificates, which takes the form of renewable 
energy obligation, should be applied to all electricity consumers who have the right to 
turn to their suppliers to meet this obligation. Therefore, the renewable obligation is a 
kind of mandated percentage output from renewable energy sources that are required 
from the consumers. In order to testify the fulfillment of the mandated percentage, 
system-operating companies should redeem the certificates to the legislators (Denmark 
2002 Review: 60). 
 
The green certificates have been designed to mark both the transitional period of 
government subsidies for renewables and the liberalization of electricity market. The 
                                                 
129 Ibid. 60 
130 Discussion is based on Curtis Moore and Jack Ihle, 1999 
131 Fristrup, P., 2000: Some challenges related to introducing tradable green certificates, pp.15-19 in 
Morthorst PE et al. Energy Policy, volume 31, Number 1 January 2003 
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scheme has been initiated to support the renewable energy sources in more competitive 
electricity market. The capital investment cost subsidies will be replaced by a guarantee-
payment or a fixed minimum price of DKK 0.33 and the market of renewable energy 
credit will determine the running cost subsidies. It is estimated that the renewable energy 
credit is bounded between DKK 0.10 and 0.27132. 
 
According to a document released from the Danish Energy Agency, the green certificate 
market for renewable electricity was designed after consultation with relevant 
stakeholders in the field, including professional experts and various organizations. The 
green certificate scheme is deemed as to be part of the EU-liberalization of the internal 
market and the use of market instruments in a harmonized EU-framework. Therefore, it 
has been stated: “Denmark, in line with other EU-members, aims at extending the role of 
market while, at the same time, ensuring the development of renewable energy by 
indirect state guidance”133(Danish Energy Agency, 2000). 
 
It is stated further in the aforementioned document that the national government should 
define the norms for green electricity, which should be viewed as electricity renewables 
“produced on approved and certified, environmentally friendly, equipment”. It also 
stressed that electricity from nuclear power and large hydro power plants would not be 
defined as green electricity in Denmark. Producers of the green electricity would receive 
the green certificates according to the amount of green electricity delivered to the grid. 
The electricity generated from renewable plants should be sold to the distribution 
companies under the same conditions as the electricity from the conventional sources. In 
other words, operators or producers of green electricity would have two products, namely 
the electricity and green certificates134. 
 
As of 1 January 2000 until the start of renewable energy certificate market (RECM), 
turbine owners who sign contracts for new installations will receive a fixed minimum 
price or the guarantee-payment of DKK 0.33 for approximately the first ten years after 
installation. After ten years, the guarantee-payment will be phased out and afterwards the 
market prices will decide upon the value of renewable electricity. In addition to the fixed 
minimum price, turbine owners will receive an amount equal to DKK 0.1 per kWh before 
the start of the RECM. When the market will start, renewable electricity producers will 
receive green certificates with a dedicated minimum price of DKK 0.1 and a maximum of 
DKK 0.27. From 2003 onwards all renewable plants immediately receive the market 
price for electricity plus certificate135. 
 
At its early stage the Danish renewable green certificate scheme is viewed as a hybrid 
system combining fixed payment characteristics and market value. It maintains a 
guarantee payment or fixed premium to renewable generators and allows the market from 
renewable energy credits to determine the additional value of the renewable energy credit 
This change in the Danish renewable electricity support is projected to happen gradually 
                                                 
132 Ibid. 60 
133 Danish Energy Agency, 2002 
134 Danish Energy Agency, 2002 
135 Danish Energy Agency, 2002 
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over the next decade and Danes are working on the details (Curtis Moore and Jack Ihle, 
1999). 
 
The Danish green certificate scheme was expected to come into force by 2003. But the 
actual government has delayed the scheme because NGOs and the Danish Wind Energy 
Industry might express concerns about its complexity and other countries would be 
adopting different schemes that may not be compatible with the Danish system. On the 
other hand, the Danish renewable market is viewed as a very small. Furthermore, the 
introduction of green certificates for large offshore wind production would distort the 
market136. 
 
Other analysts of the Danish renewable green certificate scheme are of the opinion that 
the Danish renewable source electricity (RES-E) feed -in tariff system will not be fully 
abandoned during the next ten years due to the very flexible definition of the year 2000 
deadline and strong incentives for replacement of existing turbines by the more powerful 
ones137. 
 
 It is worth mentioning that the green certificate scheme was originally initiated in the 
USA to support the deployment of renewables under market conditions without making it 
a burden for the government through the payment of subsidies such as the capital 
investment and running cost subsidies that had characterized the Danish scheme until the 
set off of the liberalization of the electricity sector in 1999. By adopting the system of 
green certificate, the EU saw in it a means to liberalize the internal market using market 
instruments in a harmonized EU-framework. 
 
However, the scheme does not, as it is currently implemented in different EU countries, 
escape a few criticisms. Even if it is recognized that the discussion pertaining to the green 
certificates evolves at political level within the EU member countries, it is likely that only 
the Danish and the Italian parliaments have so far taken discussions with respect to the 
legal framework for the renewables system. It means that the issue is of significant 
importance in the both countries while in the remaining ones, it is not taken as a matter 
deserving a parliament debate (Nielsen, L. and Jeppesen T., 2003: 7). 
 
On the other hand, there are differences of both supply and demand patterns of green 
certificates and the beginning of implementation of the system among EU member 
countries. The Danish scheme was expected to go into application in January 2000 and 
the Italian system might have started in 2001. While the former politically places the 
obligation of demand of the green certificates on the distributors/consumers, the latter 
places it on the producers and importers of electricity138. 
 
It is stated that in Belgium the scheme was to be launched by January 2001 and the legal 
framework to implement it were to be discussed in the Belgian Parliament. There, the 
obligation of demand is to be placed on the energy suppliers. The Dutch system of 
                                                 
136 Denmark 2002 Review: 60 
137 Fristrup Peter, 2003:15, can be found under www.elsevier.com/locate/enpol)
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tradable green certificates (TGCs) seems to be the oldest within the EU because it is 
operational since 1998. Unfortunately, the Dutch system is organized by the energy 
companies on a voluntary basis and lacks the legal framework for the TGCs to be carried 
out. It was expected that the legal frame had to be set out by 2001139. 
 
Adversely to the aforementioned system, it is likely that the Dutch government didn’t 
plan mechanisms to initiate demand and latter were expected to emerge from the 
preferences of energy consumers for ‘green energy’. Concerning Germany and the UK, it 
is stated that until 2003, no legal framework for the TGCs was created and the UK was 
working on its scheme to be launched by 2001140. 
 
These differences underlined above denote the complexity to really implement the green 
certificates at a larger level because they will reflect in the prices of certificates. For a 
scheme, which has been designed to start in the internal markets within the EU and to be 
made external in the long run, these differences would probably constitute barriers to the 
liberalization of the electricity market awaited by the industry and investors. For the 
TGCs to work efficiently the scheme needs to get the parliament auction in all countries 
where it should be implemented. The difficulties revealed in the implementation of green 
certificates under market conditions appear to give the signs of what may be the obstacles 
to the use of other flexible mechanisms such as the EU CO2 emissions permits for utility 
companies in the energy sector and the under Kyoto Protocol designed worldwide clean 
development mechanisms (CDM) and joint implementations (JI). 
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CHAPTER 7: Liberalization versus renewables 
 
7.1 Introduction 
 
The liberalization of the electricity sector in Denmark can be traced back to 1996 as the 
European Union released a Directive on the electricity and gas to be implemented by the 
EU member countries. Since then, the liberalization of the energy sector has become an 
important objective of the Danish government. This chapter, which has the purpose to 
look into the impacts of liberalization on the prospects and deployment of renewable 
energy sources will not focus exclusively on the Denmark insofar as liberalization means 
opening of the market to competition among energy suppliers on the domestic markets 
and in the long run on the foreign markets. 
 
Therefore, it deems necessary to know how the liberalization is going on in other EU 
member countries whose energy companies will be exerting their influences on the 
Danish energy market. We will analyze the EU Directive pertaining to the liberalization 
of the electricity market, as mandatory regulating driving force; the state of the 
liberalization and the changes it brings about in Denmark in 2003; the situation in the EU 
as a whole and later on we are going to discuss its impacts on the prospects for renewable 
energy sources. 
 
7.2 The EU Directive on the liberalization  
 
The liberalization of the electricity market in the EU member countries is the result of a 
Directive on the internal market for electricity that was adopted on 19 December 1996. 
Member States were required to get the Directive implemented within two years. The 
Directive related to “access to grid, mechanisms for entry into power generation and 
access by some end-users to alternative EU power generators or suppliers” (IEA, 
1999:34). 
 
On the other hand, the Directive provides three access procedures; firstly, member States 
can opt for a regulated third party access regime, under which access tariffs are set by 
regulation. Secondly, they can choose the so-called negotiated third party access system 
that requires publication of indicative negotiated access tariffs. Thirdly, there is the 
single-buyer system that enables those end-users who are provided free choice to 
appreciate price differences between their domestic suppliers and other EU suppliers141. 
 
Additionally, there are two mechanisms for entering the power generation business. 
There is the licensing option under which any company fulfilling basic requirements 
would be granted a license and the so-called ‘invitation-to-tender system’ under which 
the monopoly invites EU companies to build, operate and sell electricity to the 
monopolist at the price that has been specified in the tender. The Directive goes on 
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stating that independent power producers and auto producers should be able to obtain a 
license in member States which have opted for the tendering system142. 
Furthermore, the Directive set out minimum requirement for the liberalization, but leaves 
it to individual countries to go beyond depending on their capacity for adaptation. It also 
advocates a phased, partial opening of the internal market for electric power. Therefore, 
consumers with final consumption larger than 100 GWh per year, e.g. automakers, 
glassworks and chemical plants are free to buy from any suppliers, be they domestic or 
foreign by 1999. It was stipulated that the market had to be opened in three steps namely 
in 1999, 2000 and 2003 to end-users smaller than 100 GWh143. 
  
7.3 The electricity reform  
 
The electricity reform from 1999 can be viewed as the decisive starting point for the 
liberalization of the energy sector in Denmark. It has brought about a great deal of 
changes regarding the energy market structures, notably the ownership forms. For a very 
long time, the energy system was dominated by large utilities within the electricity, gas 
and heat sectors. Despite the high degree of consumer engagement in the development 
and deployment of renewable energy sources, the electricity sector was monopolized by 
two major utilities, namely ELSAM which covered the western part of Denmark and 
ELKRAFT that covered the eastern part. 
 
It is worthwhile to mention that both utilities took care of the whole supply chain from 
production to distribution. Therefore, one can talk about a vertical integration144.  It is 
estimated that the electricity supply was further subject to the so-called ‘non- profit 
principles’ and therefore utilities were not allowed to make profit due to the regulation145.  
 
On the other hand, decentralized units for CHP and units for heat production form 
another part of the Danish energy system. These units are installed at district heating 
plants serving small and medium sized towns around the country. Also in this case 
municipalities are predominant owners of the energy companies running these units. It is 
stated that the ongoing liberalization does not affect the system to a large extent146. 
 
 The third part of the system concerns different types of renewable energy installations 
feeding the electricity into the grid at the low voltage level. These installations are run in 
most of the cases by co-operatives with a number of shareholders. In other cases, 
individuals own the RE installations and finally utilities take the ownership and operate 
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144 Ivar Wangensteen, 2004, -from the Norwegian University of science and technology 
145 Also noticeable is the fact that many renewable plants were public-owned in the sense that 
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146 Energicenter Danmark, 2000 
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renewable schemes147. These three production forms have been modified by the reform 
of the electricity market. 
The reform of the Danish electricity market structures has broken down the electricity 
companies into five categories, among others; trading, production, grid, supply obligation 
and system responsibility companies. Thus, the restructuring of electricity sector that 
occurred in 2000 following the reform of the electricity sector in 1999 has given rise to a 
new regulation, which entails different categories of companies with different tasks and 
responsibilities.  
 
While some companies are viewed as supply obligation companies having the 
responsibility for consumer supply, others operate under purely commercial conditions. 
With this division, the ownership structure and the organization of the electricity market 
have changed a lot. Production of and trade in electricity sector are now organized in the 
way that competitive and monopoly activities are distinguished in the sense that 
transmission and distribution grids have become public infrastructures at the disposal of 
all on equal and non-discriminatory bases148.  
 
 
7.4 Changing in the energy administration 
 
One of the main features of liberalization of the energy sector has been the change in the 
energy administration. As it is outlined above, the liberalization has brought about the 
creation of a new Ministry called Ministry of Economic and Business Affairs, which 
deals with matters concerning energy. On the other hand, the government has created, 
besides the 1976 established Danish energy Agency, a new, independent Energy 
Supervisory Board. The former prepares and administers energy legislation, undertakes 
analysis, evaluations and follow-up on the governmental energy policy. It also has 
responsibilities in overall planning of electricity, heat and natural gas supply and 
administers the Acts on Heat Supply, Electricity Supply and Natural Gas Supply and 
legislation. 
 
The agency has a long tradition for promoting the use of renewable energy sources by 
administrating subsidy schemes for renewable projects and technological development 
programs on e.g. wind power, solar energy, bio-fuels, and wave energy. Furthermore, the 
agency launches audit programs, campaigns for promoting energy efficiency use in 
households, in the public service sector and in industries. Finally, the agency is 
responsible for administration of energy R&D programs such as combustion and 
gasification of biomass, wind turbines and fuel cells149. 
  
The latter, the Energy Supervisory Board, bears the responsibility to supervise the energy 
companies and their different obligations. On the other hand, it decides on the cases 
brought before the Board. Additionally, the Board must seek to establish full 
                                                 
147 Danish Energy Authority, 2203 
148 Under the Agreement of the March 29 2004, the responsibility for the power system and the overall 
transmission level has been transferred from ELTRA and ELKRAFT to the government. 
149 Energicenter Danmark, 2000. 
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transparency on electricity prices and database on economic figures related to the actors 
in the energy sector, including annual accounts; to resolve disputes between actors in the 
market. Finally, the Board may enter the companies for auditing and collecting required 
information, monitor prices and market conditions and intervene in a company’s price 
setting in case it found the prices unreasonable. 
 
It is worth mentioning that the Board comprises seven members who represent judicial, 
economic, commercial, environmental and technological expertise. It is stated that those 
members are appointed by the Ministry of Economic and Business Affairs but are not 
under his supervision or instruction. Assistance to the Board is provided by the Danish 
Energy Agency and the Danish Competition Agency. Decision taken by the Board can be 
appealed to the Energy Complaints Board 150.  
 
7.5 Historic shift in the climate change policy 
 
The actual government has clearly expressed its shift towards economic efficiency and 
market-based solutions with respect to energy efficiency in general and the reduction of 
CO2 emissions and other greenhouse gases in particular. The new government may pay 
increased attention to common European and international policy issues151. It set the 
scene in 2002 as it published a report on Liberalization of the Energy Markets, the 
Danish Growth Strategy. The report set out four key actions to meet the objectives of the 
liberalizations; it advocates amongst others a wider choice for consumers, and increased 
competition and efficiency, a high security of energy supply and cost-effectiveness in 
achieving environmental goals. Thus the report emphasizes on competitiveness and lower 
energy prices to’ help to stimulate the economy ‘152. 
 
The new government goes on by issuing in February 2003 another report on the Proposal 
for a Climate Strategy for Denmark. The report stresses on the fact that overall climate 
strategies should be based on cost-efficient initiatives. The government view grounds on 
the fact that the achievement of the targets of the Kyoto Protocol requires thorough 
modernization of the ‘global energy production ‘ and ‘huge investment’. Its argues 
further that given the fact that the EU Member States were already in front with efficient 
energy use and other environmental improvements, further initiatives to reduce emissions 
would be relatively costly and might have limited effect153. 
 
Thus, Eastern Europe and Russia as well as a number of developing countries, where 
energy efficiency is low, might offer good opportunities for carrying out cost-effective 
reduction measures, using the so-called flexible mechanisms established under the Kyoto 
Protocol and the EU quota trading system, which was adopted during the Danish EU 
presidency in 2002154. 
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The use of the market instruments to meet the Danish international commitment is also 
expressed in the Danish Third National Communication to the secretariat of the United 
Nation Framework Convention of Climate Change. The strategy would be to meet 
Denmark’s Kyoto target by ‘achieving more environment for the money’. It would 
comprise cost-effective national measures with the use of the Kyoto Protocol flexible 
mechanisms and the EU system for CO2 quotas trading. The government also relies on 
the forthcoming EU Directive on a ‘community scheme for trading with greenhouse gas 
emissions’155.  
 
The scheme is a mandatory program for energy efficiency and the incumbent companies 
whose activities will be limited by the quotas would choose either to reduce their own 
emissions or to buy the quotas or credits from other companies or project-based emission 
reductions. The scheme might offer the companies the flexibility to plan their emission 
reductions themselves. The National Communication justifies the trend towards the use 
of the flexible mechanisms by the fact that Denmark did a great deal nationally 
throughout the 1990s, while there were a large, unexploited potential in other 
countries156. 
 
7.6 Government’s rationale  
 
Through the liberalization, the Danish government would like to achieve an open and 
international energy market. The government asserts that management of environmental 
concerns and security of supply is achieved most efficiently through the energy market 
and an efficient and reliable market is a key element for the economic growth. The 
government in September 2002 submitted the proposal on the liberalization of the energy 
markets. The proposal has led to an agreement into which the government entered on 9 
May 2003. According to the government the liberalization promotes the development of 
efficient electricity companies and secures that consumer assets in electricity companies 
are used in a way beneficial to consumers. It also seeks equal competition among energy 
companies with respect to the use of electricity and gas transmission grids. The 
government believes that an energy market that allows consumers to choose among a 
wide range of suppliers would lead to competition and hence ensure lower prices and a 
more varied and targeted ranges of energy services157. 
 
On the other hand, it is stated in the report that the liberalization aims at providing market 
players with confidence in the regulation, with opportunities for long-term planning of 
the investments in the energy sector and with new capacity necessary to ensure security 
of supply. The government also aims at making the Danish energy sector attractive to 
investors. Therefore, the liberalization could lead to huge investment in the exploration 
and recovery of oil and gas activities, in the transmission grids and renewable energy 
installations and in efficient energy production and consumption as well. The government 
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seeks to develop an international framework that would attract both Danish and foreign 
investors in the field of energy 158. 
 
Besides these objectives, the government would like to create incentive for the 
development of efficient energy technologies in Denmark and in the EU as a whole and 
hence address the need for energy in an appropriate manner. Furthermore, the 
government thinks that energy-efficient solutions could be a way to achieve lower energy 
costs and fewer environmental impacts. In this regard, the liberalization would help 
optimize resource exploitation in the sense that households and enterprises should be able 
to choose energy-efficient and economically sound products and technologies159. 
 
Furthermore, the government prioritizes the achievement of common European solutions, 
given the fact that energy-policy challenges still require more international cooperation. 
The government is of the opinion that better effect is often achieved, when initiatives are 
implemented and coordinated between several countries. Common initiatives would 
provide Danish enterprises an even more favorable competitive advantage. Last but not 
least, the fact that Denmark and the EU as a whole would experience in the long run an 
increasing dependence on imports of fuel calls for greater need for international 
cooperation160. 
 
7.6 The state of affairs  
 
The progress made in liberalizing the electricity sector is the result of the transition 
towards competition which began in 1996 as the former Electricity Supply Act was 
amended giving rise, on 1April 2000, to the opening of the power market for consumers 
over 100 GWh annual consumption. As of 1 January 2001, consumers of one GWh or 
more were free to choose their suppliers and from 1 January 2003 it was possible for all 
Danish electricity consumers to change suppliers. Henceforth, 55,000 electricity 
consumers, including 20,000 private consumers had changed electricity supply 
companies by the end of 2003. This figure corresponds to about 30 and 35 percent of 
Danish electricity consumption161. 
 
Concerning the gas market, liberalization started on 1 January 2000 under the new 
Natural Gas Supply Act. The gas market was opened for consumers of more than 3500 
million Cubic meters of natural gas per year. The figure corresponded to 30 percent of the 
Danish gas market in 2000. It was estimated that the opening would be increased to 38 
percent of the market in 2003 and subsequently to 43 percent in 2008. However, the gas 
infrastructure should remain in public ownership as a result of a follow-up Agreement 
concluded among political parties in March 2000162. 
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Another change in the gas sector is the separation of the gas transmission grid from the 
Danish state owned company Danish Oil and Natural Gas (DONG). The transmission has 
been transferred to a new infrastructure company. It has been stated that it would be 
possible to the owners of the system operators Eltra and Elkraft and the owners of 
electricity transmission companies to transfer their share holdings to the new 
transmission company163. 
In the short or long term, heat would be generated and supplied on competitive terms. 
Therefore, the government has been investigating possibilities for that purpose. The 
government would like to get electricity production from the decentralized combined heat 
and power plants being controlled in the long term by the prices on the electricity market. 
It considers the actual decentralized heat and power plants producing electricity as ‘a 
waste of society’s resources’. It suggests that market –orientation would result in plants 
stopping production when market prices become too low and moving production to 
periods with high market prices. Furthermore, plants would be able to choose between 
several suppliers of natural gas164. 
 
7.8 The state of affairs at EU level 
 
Within the EU as a whole, the electricity market is still very segmented due to 
geographical and technical constraints. There is a main electricity market and isolated 
markets. The main one is made of France, Germany and the Benelux countries. There are 
three isolated markets; the first comprises the UK and Ireland, the second is the 
Scandinavia and the third is composed by Italy and Spain165. It is worthwhile to mention 
that Germany and Denmark are linked by electric and gas installations. 
 
Concerning the access procedure, most European countries have been experiencing the 
regulated third party access. Nevertheless Germany has favored the negotiated third party 
access, which is regarded as less transparent than the regulated party access. Setting aside 
Germany, Austria, the Netherlands and Luxemburg, all member states have set out a 
regulatory authority to deal with the electricity liberalization166. 
 
As the result of these differences, the pace of the liberalization in the EU countries 
presents quite different pictures. Germany and the UK for instance have reached hundred 
percent of the liberalization of their electricity markets. The reason for their success has 
been the phase out of coal subsidies in the 1990s after many pressures on the former and 
domestic concerns that had driven the energy policy in the latter by the middle 1980s. 
France and Belgium lag behind because they appear to be the fervent supporters of the 
nuclear power, which entails difficulties with respect to the deregulation. According to 
Kemfert et al., Regulation means the removal of government control over the generation 
and transmission of nuclear electricity so as to allow a free and competitive market. 
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Scandinavian countries should be viewed as frontrunners in the liberalization of the 
electricity markets. This favorable situation is the result of an old tradition of cooperation 
in the electricity sector among the Scandinavian countries within the NORDEL167. This 
structure has facilitated the opening of the Nordic market in 2000168. 
 
The figure below illustrates the state of the affairs of the liberalization of the electricity 
markets within the EU. The first bar shows the market opening as the Member States 
adopted the Directive and the second presents the situation, which, according to the 
member States, will prevail in 2007. 
 
Figure 4: State of the liberalization in 1999 and expectation for 2007 
 
 
Source: second report of the EC on the state of liberalization of the energy market 
 
 
7.9 The known impacts  
 
It is to be recognized that the liberalization of the electricity sector in Denmark will 
threaten the outlooks for further deploying renewable energy sources. The EU Directive 
on the liberalization was released in 1996 and in 2003 Denmark had already liberalized 
its electricity market at over 90 percent as the figure above clearly shows. That testifies 
the fact that Denmark has been going very fast and even faster than the provision of the 
EU Directive it foresaw.  
 
One may argue that other countries like the UK had liberalized its electricity sector quite 
a long time ago before the release of the EU Directive and in that respect Denmark might 
be lagging behind comparatively. But one should not forget that the liberalization in the 
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former mentioned country had been steered by domestic circumstances, rather than by 
external rationales. We assume that operators and businessmen in the field of renewable 
energy didn’t have enough time to respond to the effects of liberalization.  
 
We have seen above that the liberalization has brought about changes in the 
government’s policy towards climate change. The actual government favors market 
solutions while the former one advocated environmental friendly solutions like the 
deployment of renewable energy as means to cut down the CO2. The consequence of the 
policy shift would be the increase of CO2. Then, market solutions seem to be synonym of 
‘business as usual’ as they ground on the so-called flexible mechanisms. 
 
The threat to the prospects for renewables had been recognized in the White Book of the 
European Commission, which has clearly acknowledged the fact that the question of the 
survival of renewable projects hasn’t been addressed similarly with that of the 
liberalization. Indeed, the European Commission seems not to be concerned about the 
prospect for the renewables insofar as it has considered renewables as means of market 
distortion of the liberalization, given the diverse and different policy implementations 
towards renewables within the EU member States. 
 
The liberalization of the electricity sector in Denmark would probably cause many 
investors to become reluctant to put money in renewable projects. As liberalization 
means privatization of the public owned companies and competition under market 
conditions, investors and operators would seek to buy cheap energy for substantial profits 
in turn. The deployment of renewables will be facing a setback in favor of fossil fuel 
based projects. It is not dismissed at present time that the nuclear powers could gain more 
and more sympathy in the new society of gains. Then nuclear energy is for the time being 
one of the cheapest energies, as the table 4 above under the chapter 5 clearly displays. 
 
With the liberalization the prospects for renewables become very uncertain. The 
ambitious goals of Energy 21 that prescribed a share of 20 and 30 percent renewable 
electricity consumption by the years 2005 and 2010 respectively are unlikely to be met. 
Many renewables projects will simply stop because of the lack of government supports 
that has evolved through the withdrawal of many subsidy schemes for support of 
renewables. Indeed, the implement ring of the green certificate scheme within the 
windmills’ sector might have lessened the negative effects of the liberalization on 
renewables at its early stage. But the scheme that was due to be launched by 2003 hasn’t 
been to date due to technical and other reasons. It remains doubtful, whether the scheme 
will find room in the liberalization move and really support renewable energy producers.  
 
It is also worthwhile to mention that the benefits of liberalization of the electricity 
markets within the EU, provided it becomes effective and the expected fruits are borne, 
e.g. lower electricity price, would probably benefit more domestic markets and traditional 
regional fragmented markets because of the additional costs of expanding the electricity 
infrastructures viz. electricity lines among remote countries. It means that France, for 
instance, due to its remoteness from Denmark, won’t take equal advantage of the 
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liberalization in Denmark, as would do for instance Sweden or Germany, which do not lie 
far apart from Denmark. 
 
We would also like to point out the fact that the EU Directive on the liberalization of the 
electricity markets didn’t provide any incentives as to make it possible that liberalization 
and deployment of renewables follow the same path or at least as to protect the renewable 
projects from the waves of the liberalization. Prior to the liberalization, the European 
Commission published the so-called ‘white book’ on the renewable energy sources. The 
Commission should have discussed the issue of subsidies for renewables and other 
support schemes for renewable operators. Instead, the White Book expresses concern 
about the marginal share of renewable within the EU, putting it as follows: 
 
 “ renewables still represent an unacceptable contribution to the overall energy 
consumption in the community despite the existing technical potential”169. 
 
Apart from saying this, the Commission didn’t propose any measures to boost the 
deployment of renewables or to protect it against the negative effects of the liberalization. 
It is estimated in the aforementioned book that the share of renewable electricity in the 
EU was less than 6 percent in 1995. The white book, hence, called for an ambitious 
objective consisting of doubling the share of renewables at 12 percent by the year 2010. 
The percentage goal was qualified as too presumptuous insofar as the big part of the 
current 6 percent was stemming from big hydropowers with limited development 
perspectives. 
 
Even though, the member States approved the white book as the basis of the development 
of action at the community level and also acknowledged the necessity to promote a strong 
increase of the use of renewables in the community. In response to questionnaires 
addressed to all member States in 1998, the following countries revealed the objectives to 
increase the electricity generated from the renewable energy sources: Austria 3 percent, 
the UK 10, including electricity from the big hydro powers, Denmark 25 % increase by 
2005, 85 by 2030, Finland 100 MW from the wind energy by 2005, an increase of bio-
energy of 25 percent by 2005, Greece 255- 355MW by 2003, Ireland 19,7 % in 2010, 
including electricity from larger hydropower, Portugal 837 MW by 2006 and Spain 1200 
MW by 2000170. However, the achievement of these ambitious goals is questionable with 
the event of the liberalization in these countries. 
 
Later on in its first report on the harmonization measures for the internal electricity 
market, the Commission stated that member States had adopted different strategies to 
promote the electricity generated from renewable energy sources. Again in this report, the 
Commission didn’t mention any measures to protect the renewables, instead it expressed 
its worry about the distortions of the liberalization due to the different policies to support 
the renewables within the EU. It put it as follows: 
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“ It is already possible to identify a real need of common rules in that domain. The actual 
existence of different systems of support leads to distortions of exchange and competition. 
The role of renewable energies within the EU will increase substantially in the years to 
come, given the Kyoto commitments. The distortions of potential market will increase 
consequently. Whereas the effects of distortions of exchanges and competition of different 
systems for promoting renewable energies are rather limited at present time, given the 
limited electricity share of market from renewable energy sources in the Community, the 
negative effect should intensify tremendously in the years to come. In this regard, it 
deems adequate to define as quit as possible common rules in that domain”171. 
 
In this statement, the matter of concern is not the deployment of the renewable energy 
sources, or their protection against the waves of the liberalization. Instead, it is first and 
foremost about a successful liberalization of the electricity market, free from the 
distortions due to the implement ring of different renewable schemes. 
 
Our analysis of the renewables’ policy from the 1970s up to date and the impacts of the 
liberalization of the electricity sector on the prospects for renewables in Denmark suggest 
two conflicting policy paradigms. 
 
On the one hand, the paradigm (1), as it is illustrated in the figure 5 below highlights us 
on the renewable policies that have been enacted in Denmark after the oil crisis from 
1970. This paradigm, though quite aware of the importance of the energy to the economic 
growth, views its production and use as matters of environmental concerns because they 
represent the sources of innumerable pollutants and principally the emission of CO2.  
 
This awareness had been demonstrated in Denmark by the adoption of measures to 
promote the deployment of renewables by means of coordinated, reviewed and monitored 
energy plans, which clearly prescribed mandatory shares of renewables in the national 
gross energy consumption. The latest in point has been Energy 21, which set a 
challenging target of 30 percent of renewables share in the total electricity consumption 
by the year 2010. In order not to make from the Energy 21 an illusory target set, the 
government had consented enormous sacrifices in term of financial supports as to boost 
the deployment of renewables. For insight into the supports towards renewables, the 
readers are referred to the section entitled economic incentives to promote the 
renewables. 
 
Figure 4 below summarizes the situation of renewable under the liberalization. I have 
used the concept of paradigm to illustrate my thought. I have borrowed this concept from 
Thomas Kuhn (1962). As he was introducing the concept, he was trying to understand the 
dynamic of scientific development172. Rip, A. et al. (1995: 343) who also drew on Kuhn 
to highlight his approach of constructive technology assessment, defined a paradigm as 
“an exemplary achievement that invites others to follow its example and articulate it 
further”. 
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But in this case, I view paradigm as the path that has followed renewable policies under 
the context of liberalization. This trajectory that reflects the outlook for renewables is 
rather gloomy and should not be seen as an example to be followed and articulated. 
 
Paradigm (1) shows that the event of the liberalization has brought about the decrease in 
economic incentives for renewables, for instance the capital investment and the 
production subsidies have been reduced drastically. The next step toward liberalization 
has been the substitute of these incentives: the green certificates were designed to replace 
the production subsidies, also known as running cost subsidies. Although they are not yet 
implemented in Denmark because the domestic market seems to be very small, according 
to the experts, they are applied in some countries like Sweden, Netherlands and Italy, 
which in the long run could trade off green certificates with Denmark when some 
prerequisites will be fulfilled. This vague of changes has resulted in the fact that the 
outlook for renewables has become very uncertain because it comes along with change in 
the policy of the government, which has introduced a repowering program that consists of 
putting down some old turbine plants and replacing them with new efficient ones, 
eliminating turbines that are in conflict with other interests, e.g. noisy and ill-sited ones, 
and advocating deployment of offshore turbines. 
 
On the other hand, paradigm (2) shows that the government, under the liberalization, uses 
market mechanisms in order to boost the economic growth. Thus, the sake of cost -
efficiency leads the government to advocate the use of flexible mechanisms, including 
CDM and JI. This would have as consequences the decreasing share of renewable in the 
total electricity production, since incentives to invest in renewables have become very 
low and will be inexistent in the long run. At the same time, there is an increase in the 
release in CO2 because reduction measures are not carried out domestically, but rather 
abroad. In addition, the government will fall short of its national and international 
commitments with respect to the share of renewables for the periods 2010 and 2030 and 
reduction of greenhouse gases for the budget period 2008-2012. 
 
Henceforth, the current policy toward economic growth makes it hard to integrate the 
deployment of renewables as it does not provide incentives for renewable operators. That 
is the reason why I find both paradigms (1) and (2) are conflicting. I will strive to come 
out with harmonizing paradigms (3) and (4) that strike a balance between deployment of 
renewables and economic growth. In contrast to paradigms (1) and (2) that display a bad 
prospect for renewables, paradigms (3) and (4) meet the Rip’s perception and should be 
considered as a model of market-oriented economy that integrates the deployment of 
renewables. In this paradigms (3) and (4) are an example of harmonizing policies that can 
be followed and articulated further. 
  
 
 
 
 
 
 
 86
 
 
 
 
 
 
 
 
Figure 5: Conflicting paradigms (1) and (2) 
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Source: The Author, 2004 
 
 
I am of the opinion that a good policy towards renewables in the move of liberalization is 
the one, which seeks to harmonize both antagonistic paradigms. My endeavors in the 
following chapter would consist of drawing up this harmonizing paradigm. The analysis 
of the interviews that have been administered by different renewable stakeholders and 
other relevant actors in the field of energy would probably lead us to that objective. 
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CHAPTER 8: Interviews 
 
8.1 Rationale  
 
The purpose of making the interviews is that the liberalization is ongoing and many of its 
impacts on the prospects for renewables remain unknown. As we have mentioned above, 
the liberalization of the electricity sector is the result of a EU Directive from 1996. A few 
countries have already liberalized their sector at hundred percent, however, the majority 
have not yet reached 40 percent and a few others remain undecided whether they will 
liberalize or not. The situation has been illustrated by a figure under the section 7.8 called 
the state of affairs of liberalization at EU level. That is the reason I found it opportune to 
make interviews in addition to get more insight into the variable categories we don’t 
understand. 
 
On the other hand, there are some other pending issues, such as the green certificate 
scheme and the cultural obstacles to the deployment of renewables, I have found worth 
inquiring into. 
 
The third reason of making interviews, which should be seen as a consequence of the 
above mentioned, is that the secondary literatures I have come across couldn’t help me so 
much to answer my research question. Henceforth, the interviews have been the means of 
collecting the qualitative data. They have been of vital relevance in highlighting me on 
issues pertaining to: the repowering and clean up program for old turbines; the 
technological problems that have been brought about by the development of off-shore 
wind parks; the interaction between the current support schemes for renewables and the 
use of the market-based instruments; the economic viability or non-viability of the 
previous support schemes for renewables among others. 
 
8.2 Questionnaire design 
 
In general, the questionnaire design the investigator makes before the interviews are 
indicative. Then many questions may arise during the interviews as the interviewees 
respond. That is the reason why it is recommended to the investigator to pay strong 
attention during interviews. In some cases, two or three questions can relate to an aspect 
of the problem in focus, i.e. designing thirty questions or more does not mean there are 
thirty aspects of the problem I am looking into. Therefore, many questions can allow the 
investigator to get more understanding of and insight into the categories he is looking 
into. In other words, there are main and subsidiary questions. Latter’s help the 
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investigator to know whether the interviewees understand the former and they also aim at 
verifying the reliability of the views of interviewees. The first interview is of vital 
importance because it can give the occasion to pretest the questions. After the first 
interview, some questions may not appear cogent and need to be cancelled. According to 
my experience, shorter questions may yield satisfying answers than longer ones. The 
questionnaire design has been displayed in appendix. The interview ethics protocol that 
hasn’t been appended due to the fact that it varies depending on the study at hand was an 
adaptation from Grant Mc Cracken Model. The interviews’s tapes are available in the 
secretariat of the department in case one would like to listen. I am presenting and 
analyzing my main findings below. 
   
8.3 Instrumentation and techniques 
 
Before the administration of interviews I read a book on ‘long interview’ edited by Grant 
Mc Cracken (1988). He recommends making about 8 interviews for every study that 
needs qualitative data. I have made for the purpose of this study 6 and supplement them 
with Internet sources and informal discussions. 
 
I have used the ethics protocol paper, as he requires. Before carrying out every interview, 
I got it read and signed by each interviewee. He also requires from the interviewer that he 
or she keep the confidentiality of the respondents. I also followed that instruction, which 
has met for a very great extent the expectation of almost all the interviewees. Five 
interviews out of six have been tape-recorded and transcribed afterwards. Four out of the 
five were the so-called face-a-face interviews and one was the telephone interview. One 
interviewee has preferred to e-mail his answers due to lack of time.  
 
8.4 Interviewees 
 
As mentioned above, the ethic protocol for long interviews requires keeping the 
confidentiality of the interviewees. No one would have accepted to respond to my 
questions if it were the contrary. Therefore, I give below the names of the institutions 
where the interviewees came from. Two interviewees were from the Risø, including an 
economist, senior scientist, who has a very long experience on matters concerning energy 
system analysis –the interview with him took place on the 30th of July 2004. Another one, 
also an economist and senior scientist, has been dealing with the issue of renewables for a 
long time and is the author of many reports on green certificates-he sent his answers 
through Internet on the 16th of April. The third interview was carried out on the 2nd of 
June with an expert in renewable energy from the Danish Energy Authority. The fourth 
interview was administered to someone from the Organization of Renewable Energy, an 
Århus based organization on the 5th of July.The fifth took place on the11th of June by 
VEKS’ district heating system, which has been carrying out some geothermal projects in 
the north of Copenhagen and the sixth took place on the 20th of June by a scientist in 
genetics who is a former employee by Risø and now an eminent member of Danmark’s 
Naturfredningsforening (DN), the Denmark largest environmental NGO.  However, the 
table 7 below shows the demographic characteristics of the interviewees. 
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I have been to NOAH173-friends of the Earth and got to understand that the person 
dealing with energy matters was on leave. Though I left the letter from the university to 
his attention, I didn’t hear from him. By the European Environmental Agency (EEA), I 
came to know that the agency deals more with European issues. I have been in the 
Ministry of Economics and Business Affairs and by the Ministry of the Environment 
where I tried to get some interviews in vain. 
 
Table 7: Demographic characteristics of the interviewees 
 
 VARIABLE 
Institutions Number 
surveyed 
Gender Age Percentage Professions 
Danish Energy 
Authority 
    (DEA) 
1 Male 42 14,2 % Head of the 
Section 
Risø National 
Laboratory 
2 Males 44,52 28,5 % Both Economists 
and sen. Scientists 
Organization for 
Renewable Energy 
(ORE) 
1 Male 52 14,2 Engineer 
Danish Assoc. for 
Nature Conservation 
(DANC) 
1 Male 69 14,2 Scientist in 
genetics 
VEK’s District 
Heating 
2 Males 46,58 28,5 Engineer and 
Director of 
Albertslund’s 
Branch 
 
 
  
8.5  Presentation and analysis of the findings 
 
8.5.1The cultural obstacles 
Concerning the cultural obstacles, the following question was put to our interviewees: 
 
Have there been any cultural obstacles against the deployment of renewables in 
Denmark? 
 
The representative of the Danish Energy authority: “For renewable technologies, 
there has been some tendency in the latter years. The phenomenon called ‘not in my back 
yard’ has occurred in some locations. But I have to say that the development of wind 
                                                 
173 NOAH is a non-profit, non-governmental environmental organization. It is the Danish section of Friends 
of the Earth International (FoEI). 
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turbines in Denmark was characterized by a broad public support because there have 
been a lot of private investments in renewables and then people have got accustomed to 
seeing wind turbines in the landscapes and if you have an economic interest in the wind 
turbine, then you also consider it as benefit.” 
 
In the outlet, the representative of the Danish Association for Nature Conservation has 
pointed to the low price of fossil fuels and to government as being the main obstacle to 
the deployment of renewables. In relation to the question put above, he answered: 
“ Well, I don’t think there has been major obstacles to the deployment of renewables in 
Denmark. May be the interest has been sometimes quite low. But, still no one has fought 
against renewables. I should stress the fact that fossil fuels are so cheap and many people 
believe there would always be fossil energies. Even our present government seems to lose 
sight of the fact that it is very important to support the renewables because we have oil in 
the North Sea.” This government is so conservative and it might have some interests in 
supporting fossil fuels.” 
 
 
The representatives of VEK’s district heating: 
“It ‘s based on local decision to develop renewables and to launch the construction of 
district heating companies. So, the whole idea came from people and they started 
developing renewables and later on they constructed this company. So, there are not 
obstructions. The problem now might stem from the liberalization of the electricity 
sector. Fitting the grid with conventional fuels and renewable ones might pose some 
challenges to address, since the former is cheaper than the latter”. 
  
We then put the following question relating to the representative of ORE: 
 
Apart from the sitting constraints, which major obstacles might have hampered the 
deployment of renewables in Denmark? 
 
The representative of the Organisation for renewable energy: “Since 1998, we have 
had the problem with changing the system. We have had problems with the price paid for 
renewable energy into the electricity system. Thus, the price has been uncertain and 
changing”. 
 
One of the representatives of Risø National Laboratory has been of the above opinion, 
namely that the price instability is one of the problems been facing the deployment of 
renewables in Denmark. 
  
He said: “Actually, I believe we have a nice policy for developing wind power in 
Denmark. Most of the time, it has been carried out in the fine way. And I think, we have 
been able to solve most of the problems. And of course, we have seen that all along the 
way there have been problems. But they have been solved at their pretty earlier stage. So, 
they have not really hindered the development. Recently, we have seen that the prices, 
the support scheme and the premiums have been too low. So, that has been the main 
hindrance within the last three years or something like that”. 
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8.5.2 As for the impacts of the liberalization 
 
The aforementioned interviewee from Risø continued pointing to the low price at spot 
market when we put the following question to him: 
 
What impacts do you think the liberalization of the electricity market, which brings 
about the dissolution of the government subsidies, will have on the prospect for 
renewables? 
 
He replied: “Well, I think there will be two impacts at least; first of all, we have seen that 
the price at spot market has gone down. Actually, it has been more volatile, going up and 
down and in that respect if renewable operators are going to sell their production at the 
spot market, then it would be more uncertain in term of revenue. The second thing is that 
the liberalization puts more focus on the energy sector and somehow you can say that 
when renewables not just have to rely on planning purposes or willingness of the 
politicians and so on, but in the long-term, they (renewables) will be part of the market 
where people choose to have renewables. It would somehow be an advantage. But in the 
short term, the liberalization makes problems to the renewables because the prices are too 
low. But in the long term, I believe that renewables would be able to compete and it will 
be easier for them to enter the market. So I think we have to distinguish between the 
short-and long-terms. In the short-term, renewables are still too expensive, thus we have 
to rely on the support schemes and that kind of things, which actually are outside in the 
liberalized market. And you can see that the interaction of the support schemes with the 
liberalized market is not an easy thing. But in the long-term, when renewables get close 
so that they can compete, then, it would be easier for them to enter the market”. 
 
Answering this question, one of the representatives of VEK’s said: “No, there are few 
problems we can deal with. It is possible to have the renewable energies together with the 
liberalization. There is the problem to get them matched. The government has to supply 
the renewable operators with some money if renewables have to be competitive with 
fossil fuels. Recently, fortunately, the government has decided to supply the windmill 
industry with some more money, so that they can secure that it would be a little bit of 
renewables”. 
 
Discussing the alternative policy towards renewables under the liberalization conditions, 
one of the representatives of RISØ has favored the reuse of the old capital cost subsidy 
scheme for the immature renewables. He put it as follows:  
 
“ It depends on what kind of renewables we are looking into. If it is a very immature 
renewable, it should be supported by investment subsidy. That is my viewpoint. But the 
more mature the renewable gets, the more it should be on itself and the closer it should 
get to the condition of the market because it has to be part of the market at certain point 
of time. The main goal is to integrate the renewables into the normal market conditions.” 
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Another point under discussion was the impacts of the liberalization on the research. One 
of the experts from RISØ has agreed that the liberalization affects the research at the 
companies’ level since their responsibilities have been changed and many of them have 
become merely commercial. 
We asked him the following question: 
 
To which extent does the liberalization of the electricity sector affect the research 
towards renewables? 
He had to answer: “ It is getting more complicated to integrate renewables into the 
energy system. You have seen the problem in Jutland where at certain point of time, wind 
power produces more electricity than what is needed. So, we have to export it or to get 
rid of the excess supply. I believe the liberalization has probably made it easier to 
integrate, but at the same time, it put more focus on the problem. It means that more 
research is going into that part of it. But, on the other hand, the power companies used to 
do their own research earlier. Now, the commercial companies are not doing research in 
the same way anymore. The reason is that the role of the power companies has become 
much smaller now than before. Earlier, we could see them getting demonstration plants 
and so one developed. They are not doing that at the same degree anymore because they 
are commercial and the research, which is quite expensive, has to be paid. 
 
 
8.5.3 With respect to the ‘repowering program’ 
 
Among other questions we have investigated into was the program called ‘repowering 
program that has been launched by the government. Therefore, the following question 
was put to the representative of the DEA. 
 
Why has the government decided to replace old wind turbines and how will the 
replacement be carried out? 
 
DEA: “Well, already, there has been one repowering program for wind turbines in 
Denmark and this was part of the political agreement from 1999 when a broad 
participation from the parliament agreed to liberalize the electricity market in Denmark, 
and part of this reform was the electricity scheme for subsidies for wind turbines to go on 
a market base and one element was to have a repowering program for small old wind 
turbines. There were two reasons for that: One reason is that these small turbines had 
been established in the early years of wind turbine development in Denmark and many of 
these hadn’t been located according to the planning in the counties and the municipalities. 
So, there was need to clean up some of the landscapes by replacing smaller turbines by 
larger, more efficient turbines. Thus, the scheme has been designed so that smaller 
turbines, smaller than 100 kW, they got three times of the store capacity as to an extra 
economic incentive to invest in new turbines with a tradable certificate on the market. So, 
if you have an old turbine of, say, 50 kW, you get then a certificate, which allows you to 
invest 150 kW in the new turbines. Another reason was to drive the development of wind 
power forwards”. 
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Inquired on this question, the representative of the DN has said what follows: 
“On the one hand, it is a way to carry the development of wind turbines further in 
Denmark. On the other hand, some people believe that there is too many wind turbines in 
Denmark. Therefore, by replacing a number of smaller ones with few bigger ones, we 
would get less wind turbines and more power”. 
 
Answering the same question, an interviewee from Risø didn’t contradict the views of 
the Danish Energy Authority, that of the DN neither. Besides the question of efficiency 
and sitting of turbines, he has added that of visual intrusion and noise. He highlighted 
the program as follows:  
 
“Well, I think we have many on-land turbines in Denmark now. Some people believe that 
we have reached a limit, which we cannot have much more, and the oldest turbines 
should be put up at the best places, of course. But if you take these sites, you would see 
that most of them have the highest wind regimes and so one. Still, there are very small, 
those turbines. They might stand ten with 75 kW capacities each and if you could just 
replace those ten with three larger ones, then you would have much more power 
produced at that area than we get now. Somehow, it is a question of getting rid of some 
old turbines, to replace those with new technologies. So, you could increase production 
by using the same area. Additionally, some of the old turbines are placed at the wrong 
sites as well, you know, they might be noisy or have visual impacts we don’t want today. 
So they should be put at the other places”. 
 
The repowering program has caused the government to favor the development of offshore 
wind parks as our respondents have testified, though they don’t have the same or similar 
views about this development. 
 
8.5.4 In relation to offshore wind parks. 
 
In connection with the answer given about by the interviewee from Risø, I went on with 
my investigation by putting the following question regarding the development of offshore 
wind parks.  
 
It is likely that many of those turbines that are being cleared up are going to be sited 
offshore. What kinds of problems have been facing offshore wind parks? 
 
Risø: First of all, the offshore power is still too expensive. It would take some time 
before they get down to a level they can compete while we are pretty close with on land 
turbines. So, it would take a little longer time for offshore turbines. Nevertheless, it is 
somehow a new technology. You can see ATOLTRE, they have big problems with their 
transformers. They cannot stand the bad weather conditions at the North Sea. So they 
have to be replaced and they are very expensive. And the second problem for offshore 
turbine; if you look at offshore plants; it is just like an ordinary power plant, i.e. it comes 
to the grid at one point and you have 200 MW. The problem is that you cannot regulate it. 
So an offshore wind park worth a conventional power plant. While you have on land 
turbines, they come into the grid widespread actually. So they are easier to take up to the 
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grid. Nevertheless, they solve the problems relating to the visual impacts. I believe people 
are still pretty much for wind power in Denmark although we have quite a number of 
problems. And it should actually keep being in that way. In the future, people should still 
be for wind power and they would not if we keep on placing wind turbines everywhere in 
the country. Some areas have to be free from wind power due to their visual impacts”. 
 
According to the representative of the DEA, the tendency of the government to   get 
offshore wind parks developed finds its roots in the stringent space planning that must 
undergo wind turbine plants. On the other hand, the development of offshore wind parks 
calls for public hearings and consultations. Briefing me on the development of offshore 
wind parks, he had to say:  
 
“There has been a new agreement in parliament on 29 March this year, also the broad 
coalition in the governmental parties and also the opposition parties. They agreed to a 
large package involving the whole energy sector. And part of this package was the further 
development of renewables and mainly the development of offshore wind parks. 
Therefore, a public tender for 400 MW offshore turbines and also an extension of the 
repowering program have been carried out to include turbines up to 450 kW regimes and 
this regimes receive twice the installed capacity, the same with the concept when you 
have a tradable certificate you can use in the investment of turbines and then the 
landscape is further cleaned. On the other hand, new turbines, because of their size, they 
have to undergo an environmental impact assessment. Thereby the intention is that new 
turbines are located in areas where they do not conflict with other areas’ interests. For 
instance, there has beeen an environmental impact procedure in an offshore wind park 
outside of Copenhagen. The location of the park has been reconsidered after public 
hearings and consultations. It resulted in a large degree of acceptance of the park. There 
has been no complaint after the final decision.” 
 
Inquired into the issue of offshore wind parks, the representative of the OVE emitted 
his apprehension as follows: 
“But we think that offshore wind parks has a role. We think they should be developed in 
a way they could not be just owed by big companies. They should also be more private 
people who could participate in those developments. Nevertheless, wind parks have been 
undergoing the environmental impact assessment and it is found that it is good places to 
put those turbines.” 
 
The representative of DANC has recognized that offshore sites are ideal places to put 
up wind turbine plants. Nonetheless, he has been concern about the relative high cost of 
offshore development. He argued as follows:  
“ Well, well, what I know is that offshore is quite ideal from the view of getting more 
wind because you have more wind at the sea. But I also know that it must be costly to 
build turbines up.” 
 
8.5.5 Does the liberalization have some benefits for renewables? 
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After having discussed the problems relating to the development of offshore wind parks, 
we asked the DEA whether the liberalization might have some positive impacts on the 
prospect for renewables.  
 
DEA: “ I think so because for wind power it is very important if wind power is going to 
compete with the conventional electricity production. The liberalization makes it even 
more economic compatible and one way to do so is to use the market mechanisms to 
drive the development forward. I can elaborate further; the fixed bidden tariffs for wind 
turbines in the early stage of the technology as it was in the 1990s was a very good 
economic incentive for making private individuals to be involved, since there was a high 
degree of security in this way. But at the same time, the scheme was not very economic 
efficient because as I mentioned earlier some turbines could be overcompensated. So, 
therefore, the development of the technology for wind power has reached a point to 
which there was a need to drive the development further by adjusting the economic 
support.” 
 
Later on, our interviewee would consider the development of offshore wind parks as an 
opportunity for renewables. 
 
DEA: “ Well, I can recall the Agreement of the 29th of March where the intention is to 
make a public tender for 400 MW offshore wind power through the public tender. The 
company, which is willing to establish the wind power plants at the lowest price, wins the 
round. It is now an opportunity to go even further into the competition towards renewable 
energies.” 
 
8.5.6 Economic incentives  
 
Under the economic incentives for renewables, we mean the capital subsidies and the 
running cost, subsidies, which are otherwise called fixed bidden tariffs that renewable 
operators were enjoying before the event of the liberalization. The question we raised was 
the following:  
 
Do you think private individuals have any incentives to invest in renewables’ 
projects now that there are no subsidies? 
 
RISØ: “Well, what we have now is that for most of the renewables, we have the spot 
price plus the premium. So, I think there would be an incentive again now for potential 
investors to invest into renewables. But, until recently, the premium has been too low. So 
nothing happened in Denmark. Now, for wind power, we will get the tendering round for 
the offshore wind parks. It would be possible to get the higher price anyhow depending 
on the competition in the bidding round.” 
  
Answering to the above question, the DEA had to say: 
“Well, I have to explain that the transition scheme for fixed bidden tariffs towards market 
based it a transition period. So, all the existing turbines, they receive a fixed premium. So 
the investment that has already been made, so the expectation of the return period is the 
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same. So, the reduction in the subsidy, it has been a gradual reduction. For existing 
turbines have been kept at very high level of the subsidy process and then in the 
intermediary period, they are being reduced now gradually. So, new turbines they receive 
the market price plus the premium. The subsidy scheme is going to continue for certain 
turbines beyond 2007. They will have subsidy for like ten years period, depending on the 
time of the disconnection, they receive a fixed subsidy for certain amount of production 
and the production depending on the location and the wind speed, they reach the full load 
hours at certain period.” 
 
After the explanation of the representative of the DEA, we got the confirmation that the 
support towards renewables is being driven forwards by the market mechanisms and that 
the subsidies have not totally been removed. The sale of the electricity generated from the 
existing turbines will be subject to the premium scheme for a ten-year period after which 
it will be driven exclusively by market forces. The answer to our following question by 
the representative of the DEA will testify a change in the perception of the government 
towards renewables since the so-called Agreement of the 29th of March. 
The question was as follows:  
 
It is like that the government doesn’t favor the deployment of renewables because it 
has been stated in the governmental plan for the economic growth strategy that 
when market conditions allow plants to operate, they should do so and when they do 
not, plants stop production. 
 
DEA: “ But I have to refer to the new Agreement from the 29 March in which the 
government expressed its will to support further the development of renewables for 
various reasons. One reason is that it benefits the security of supply by diversifying the 
sources of energy. Another reason is that it supports the technological development and 
the employment within the industry sector. The third reason has to do with the 
environment because the overall climate issue is addressed. But under the liberalized 
market, the only tool to meet its climate commitment is the use of the system of quotas 
trading. Then, even though the government has made an Agreement to further develop 
the renewables, it does not restrict the export of electricity from conventional 
production.” 
 
8.5.7 In respect of the green certificates 
 
The green certificate scheme was another issue we were looking into. It was designed as 
a transitional scheme between the governmental support period for renewables and the 
full liberalization when only market conditions will determine the price of renewables. 
Therefore, it was conceived to offset the withdrawal of the capital cost subsidies. The 
scheme, which was due to be launched in 2003, has been delayed until to- date. That is 
the reasons why we it right to inquire the government and the experts into it. According 
to the DEA, there are two reasons as to why the government together with the opposition 
has agreed not to launch the scheme. The investigating question was put as follows: 
 
Why hasn’t been the scheme of green certificates launched yet? 
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DEA: “ There are two reasons why the government and the opposition have decided not 
to launch the scheme. That’s on the one hand because the driver for green certificate was 
an obligation for consumers to have 20 % renewables for their electricity consumption by 
2003, but already very early, it was clear that the development so far would reach 20 % 
renewables before 2003.I think it was reached in 2002. So the reason for having the green 
certificate market was no longer there. On the other hand, there are a lot of transaction 
costs of making the green certificate trade system in a small market like Denamrk.” 
 
An expert from Risø would give us more insight as to why the scheme of green certificate 
hasn’t been launched. The main advantage of the scheme is, according to him to make the 
share of renewable electricity in the total consumption compulsory to the consumers. He 
also confirmed on the other hand the view of the DEA that Denmark is a small market 
and the sole renewable to be subject to the scheme is the wind power. He advocates an 
across-border trading scheme for green certificates for renewable operators to draw the 
expected benefit from. He first explained the purpose of designing the scheme before 
coming to that view. Then, the question put to him sounded as follows:  
 
Can you explain the purpose of introducing the green certificate into the sale of 
renewables? 
 
RISØ: “Let’s say in 2010 we want 50 % of our total electricity consumption to be 
covered by renewables. And that is actually a strong advantage of the green certificate 
because it focuses that we need to expand the renewables and so one. So, in my 
viewpoint, that is the main advantage of the scheme and of course you can trade it across-
borders. The reason why we didn’t adopt it in Denmark is that the country is too small to 
have its own certificate. So, if we are going to have green certificate in Denmark, it 
should be part of larger collaboration between countries. It could in this regard be part of 
a larger Nordic collaboration. Sweden has green certificate now. Norway would perhaps 
have within a short term. Denmark could be part of that. But not on our own.” 
 
Please, what do you really mean by Denmark is a small market? 
 
RISØ: “ I believe that the larger the volume in the market, the more easily you can 
determine the price and the more stable the price. If we look at the green certificate in 
Denmark, the only renewable that can compete and will take the bulk of the market 
would be the wind power and the rest of renewables should be let out in the cold. So, they 
should be supported in another way. But wind power is so dominant in Denmark. If you 
include Sweden, then the dominant rernewable over there is biomass. And then you can 
see, the two can compete against each other. Wind power in Denmark and biomass in 
Sweden. Both would be at the level that quite mature actually, they would have the 
chance to compete. So that game would give rise to a market that would be much more 
stable and to much more competition among the different technologies. But for the time 
being, it is not important that renewable compete with each other, it is important that they 
compete against the conventional fuels.” 
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The representative of the ORE has considered the scheme of the green certificate as a 
tool created by market ideologists in order to have more market for the renewables. Here 
is how he put it:  
“ I think it is an ideological tool. If you are a market ideologist and would like to see 
more market, then the green certificate is the way to get it. Sometimes, we think that the 
green certificate would make it more difficult for the renewable operators because the 
prices for renewables would become uncertain.” 
 
8.5.8 With regard to the shift in the climate policy 
 
Appraising the policy of the government towards reduction of CO2 and other greenhouse 
gases, one of the representatives of RISØ came to make a comparison between the 
current government policy and the previous one. It made us to beware that the policy of 
the previous government in that respect was mostly driven by environmental 
considerations. We put the following question to him: 
 
Thanks to the share of renewables during the 1990s, Denmark succeeded in 
achieving its targets under the United Framework Convention on Climate Change 
with respect to the reduction of its total emissions of the greenhouse gases to 1990 
levels. What had been other driving forces? 
 
He confessed this:“ I think we have looked very much at the environmental issues. Thus, 
if we go for renewables we could lower the emissions of greenhouse gases. If not, we 
wouldn’t have seen so strong and efficient development of renewables. I think, the 
support from the government is related to the environmental advantages of wind power. 
If we didn’t have the support from the government, we wouldn’t have seen so many 
turbines in Denmark.” 
 
Appreciating the former governments’ policy towards renewables, the representative of 
ORE had to say this: 
“ They were having a much coherent policy for renewables and they were taking pride in 
Denmark being the frontrunner in renewable energy.” 
In connection with the use of the flexible mechanisms by the current government as 
means to reduce the Danish emissions, one of the representatives of RISØ has expressed 
his dismay and pessimism. 
Our question was put in the following way: 
 
The government tends to reduce its CO2 emissions in countries with economies in 
transition and in the developing countries through the so-called CDM and JI 
projects. Which problems do you perceive in respect of those flexible mechanisms? 
 
RISØ: “ Wind power wouldn’t have been developed if we didn’t go fro it in Denmark. If 
we just set back and relaxed and relied on other countries to do it, then part of our 
development wouldn’t have taken place.” 
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While recognizing that the flexible mechanisms could be helpful to the developing 
countries, the representative of the DANC believes that they give the government the 
pretence to justify its carelessness toward the environment at home. Besides his criticism 
of the CDM and JI projects, he has pointed to the projects currently being carried out in 
Denmark as being the signs that the government disregards the reduction of CO2. He has 
made it so clear: 
 
“In my opinion, those projects are just an excuse of not doing anything in Denmark. But, 
of course, if we can do something to help other countries to reduce their CO2 emissions, 
that is ok. But we should at first do it in Denmark. We should reduce our emissions as 
much as possible before thinking of carrying out those projects. The government says we 
should reduce the release of CO2 into the atmosphere. But, no one does. Every one uses 
more oil than before. On the other hand, we have been building bridges from Sjæland to 
Fyn and from Sjæland to Sweden. In addition, there is a lot of discussion currently in 
Denmark about building a bridge between Denmark and Germany. There is no doubt that 
these projects would increase the traffic. And already here, the traffic has been increased. 
People are using more petrol and sending more CO2 into the atmosphere.” 
 
When inquiring into the issue of CDM and JI projects, the representative of the ORE 
has worned about cheating. 
He said: “ Some of them can help to reduce the emissions. There are different ones. 
Others are like cheating.” 
 
We also discussed briefly the issue of excess emissions with respect to the Danish 
commitment under the Kyoto Protocol. The representative of the DEA believes that the 
implementation of the system of quotas trading among the utility electric companies can 
be a panacea. The question we asked him sounded as follows: 
 
The first budget period 2008-2012, agreed upon under the Kyoto Protocol, within 
which Annex I parties (1990) were committed to a yearly reduction of their overall 
emissions does not stand so far. Denmark has acknowledged a short fall of 20-25 
million tons CO2 equivalents if further measures to cope are not initiated and 
implemented. Which measures were referring to? 
 
DEA: “ I cannot commend on that either. Just saying that the offshore wind power 
development could be one of the options. But still, as I explained earlier, the CO2 quotas 
system is the system that regulates the electricity power production”. 
 
8.5.9 As for the issue of nuclear power 
 
As to this issue, the representative of the DEA said that nuclear power has been rejected 
in Denmark due to the health and environmental risks nuclear wastes entail. 
He was asked this question: 
  
Why is the issue of nuclear power so emotional in Denmark? 
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DEA: “ As far as I recall, there had been a political Agreement in the middle 80s that 
Denmark should not go ahead with the nuclear. And I think that is about the nuclear 
waste management. Nuclear wastes put a high risk on the environment and health. So, I 
think you have a high degree of awareness regarding environment and health. One 
example is the Barsebäck nuclear station in Malmo very close to Copenhagen. There is a 
continuing discussion between Denmark and Sweden on how and when this plant is 
going to be shut down because it is located very close to high populated area.” 
 
We then went on asking: 
 
I am afraid that with the liberalization, utility electric companies would tend to get 
cheaper power and then force the government to adopt nuclear in Denmark. What 
is your opinion? 
 
DEA:” Well, I think it would be very hard to find the so-poll location for nuclear power 
plant in Denmark because you have to undertake the environment impact assessment. 
And as I mentioned before, people are very aware of the risks that it may pose on the 
environment.” 
 
On this question, the representative of the DANC would also raise the question of nuclear 
wastes. 
He said: “ Nuclear power is one of the cleanest energy because it does not emit the CO2. 
But the problem is the pending issue of nuclear wastes. The costs to deal with it make the 
nuclear power even more expensive. And I am very pessimistic about solving the 
problem of waste.” 
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CHAPTER 9:  Discussion  
 
Our findings have revealed that no major cultural obstacles have hampered the 
deployment of renewables in Denmark, though from time to time a few complaints about 
noise and visual intrusions of turbines could be raised here and there. A very few 
phenomenon of ‘NIMBA’ has been witnessed, but not to a degree that one should today 
attribute the constraint to the deployment of renewable to that issue. Therefore, we can 
say that renewables and mainly wind power have enjoyed a high acceptance in Denmark 
as argued the interviewees from the Danish Association for Nature Conservation and 
from VEK’s District Heating. 
 
The broad acceptance of renewables and principally wind turbines in Denmark finds its 
justification in the fact that private enthusiasm and entrepreneurship had played a key 
role in the development of wind power over the 1970s and 1980s. The first wind turbines 
that were put up in Denmark were not to be viewed, as one of scientists from RISØ 
outlined, as the result of any governmental program and subsidies, instead they were the 
result of the enthusiasm of private individuals and their willingness to take the risk to put 
money into renewables, that is on the one hand. 
 
 On the other hand, the adoption of wind power by the great majority of Danes has been 
the response to the hesitation of the government to develop nuclear power for the purpose 
of which RISØ was initially established.  
 
It has been argued that it was later on that the government and Parliament had politically 
sought ways and means to promote private ownership of wind turbines. In promoting 
local ownership of wind turbines, the government and Parliament aimed at heightening 
local acceptance of the turbine projects. It has been said that in the earlier years of that 
promotion, the government stimulated co-operative ownership of the turbines between 20 
to 100 families and encouraged the creation of guilds within which the wind turbine 
operators could better defend their interests174.  
 
Thus, the co-operative ownership has paved the way for the acceptance of wind power in 
Denmark. Over the 1980s and up to early 1990s, the co-operatives got the most important 
share in the ownership of wind turbines in Denmark with 47 % against 38 % for single 
persons, 13 % for utility power companies and 2 % for others. With the ongoing 
liberalization of the electricity sector and the reforms it is bringing about, those figures 
are being modified. By the end of the1990s, the co-operative owned turbines accounted 
                                                 
174 Discussion is supplemented by data from the Danish Energy Authority web home page that is listed in 
references. 
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for 24 % against 60 for single persons, 15 for utility electric companies and 1 % for 
others 175. 
 
We are of the opinion that the government takes advantage of that large acceptance of the 
turbines by the majority of the Danish people while carrying out its repowering program 
and the clearing up of the old turbines in the landscapes. Steadily increasing information 
about the environmental benefits would lead even those who do not have any share in the 
turbine ownership to consider even noisy and visual impacting turbines as the price to 
pay for a genuinely electricity production option. The dynamic of the development and 
deployment of wind turbines in Denmark had enjoyed sustained information campaigns 
we don’t witness today because the younger and the older generations do not have the 
same appreciation on turbines. Nonetheless, the decibel of old turbines that are found 
noisy today hasn’t been increased, as neither did we become quick of hearing. 
 
Amongst other questions we have investigated into was the program called ‘repowering 
program’ that has been launched by the government. This program has two purposes. On 
the one hand, it has been designed to replace the oldest and inefficient wind turbines that 
had been put up in the awake of the 1980s during the period in which people showed 
their enthusiasm in wind power. Almost all those interviewed have acknowledged that 
many of those turbines were not sited at the right places; neither did they undergo an 
environmental impact assessment procedure.  
 
Thus, many of these turbines were put in outstanding areas and constitute today visual 
intrusions. Therefore, the replacement aims at making use of the newest and more 
sophisticated wind turbine technology and at the same time increasing wind power 
production. The interviewee from DEA has raised the question as to how to use the lands 
rationally. However, we should not lose sight of the fact that the investment costs of new 
turbines are higher than those of the old ones. Consequently, private individuals and 
before all farmers who had a large share in wind power will lose a great deal of their 
share at the benefit of big utility electric companies. Hence, it goes without saying that 
the repowering program is being carried out at the expense of private investors. 
 
On the other hand, some people have been viewing the further development of on land 
wind turbines as anarchic and believe that it has reached a point where it should not 
continue. We ought to underscore that it had been estimated in 1988 that 77% of the 
Danes were in favor of wind energy and 48% were willing to pay176 extra for 
‘environmentally benign energy systems’177. More than 15 years after that poll, it is 
likely that another poll would show a slight decline in the aforementioned figures due to 
the change in the behavior of some Danes towards wind turbines. It means that the 
interest in renewables has been decreasing in Denmark and the government, which is the 
steering mechanism in the development of renewables should review its policy. 
 
                                                 
175 Energicenter Danmark, 2001 
176 The pressing and unavoidable question is as to how much money they would like to pay. Unfortunately, 
our source does not provide any answer to it.  
177 Niels I. Meyer, 1995: 24 
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Thus, a decline in the amount of proponents of renewables provides evidence for growing 
resistance to further visual impacts and for the change in the attitude. The government 
tends to justify that decline by the fact that Denmark is rather a very densely populated 
country- with a population of roughly 5,3 million on an area of 43,000km2- with 
correspondingly high lands costs178. Nevertheless, people would be willing to leave with 
renewables’ plants if they are well informed about their benefits. 
 
Concerning the development of offshore wind parks, the respondents have expressed 
mixed-feelings. The interviewees have been of the opinion that the development of wind 
parks is interesting since they have the best wind regime and their sites undergo 
environmental impact assessment and therefore may have very limited adverse impacts 
such as visual intrusion, noise and conflicts with area interests. However, the interviewee 
from the Organization of Renewable Energy has expressed his concern about the way in 
which these offshore wind parks are allocated. Then, the government makes tendering 
rounds for the allocation of offshore wind parks. It means the government chooses an 
area where it would like to see the wind park put up. The company, which is able to build 
the park at the cheapest price, wins the round. In this case precisely, a company, which 
asks for the lowest premium would get the tendering, as highlighted one of scientists 
from RISØ.  
 
We should acknowledge the fact that the way in which offshore wind parks are being 
allocated is not very fair to private and small renewable operators. Since the investment 
cost and running cost subsidies have been replaced by a marginal premium, only big 
companies can come on their costs in putting money into these huge projects. We assume 
that utility power companies that already have a big share in the electricity produced 
conventionally will get the tendering for off-shore wind parks.  
 
Thus, they have enough financial means to put into these concentrated wind power 
production. We think the government should seek ways to associate private investors in 
these huge projects. If big conventional power producers monopolize wind power 
production, we run the risk that we would never attain the goal of Energy 21 for 2010 and 
2030 with respect to the share of 30 and 79 %, respectively, renewables in the total 
electricity consumption. It is estimated that the goal for 2005 -20 %- was achieved in 
1999.  
 
What I would like to outline is the fact that the running costs of off-shore wind parks are 
higher than those of conventional power plants and under a liberalized market, big power 
companies may tend to disregard renewables in favor of fossil fuels. It is not genuine that 
in a country like Denmark where the enthusiasm of private individuals has contributed to 
a very great extent to spur the wind power and technology, these individuals do not have 
the expected return on their sacrifice. Besides, private individuals may attach more 
weight to environmental considerations than big power companies. 
 
There are many other problems associated with the offshore wind parks. Amongst others; 
the price of offshore wind is higher than that of on land wind energy because of the 
                                                 
178 Danish Ministry for the Environment, 2003 
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additional expense that is injected in the construction of the ‘foundation’ and the increase 
in the size of turbines. It is estimated that the off-shore turbine have a capacity of 2 to 5 
megawatt, compared to the 1 to 2 megawatts for onshore installations. Furthermore, 
additional operations and maintenance expenses will also be incurred, resulting from the 
additional costs of transporting personnel to facility and protecting the plants against 
corrosion in the salt-water environment in the North Sea179. 
 
Offshore wind turbine technology is immature and on trial. One expert from RISØ has 
reported that companies, which operate in offshore, have been facing problems with their 
transformers. Latter ‘s may not stand the hard weather conditions in the North Sea. 
Therefore, it is difficult to fit the power into the grid. An offshore wind park may have 
the same capacity as an ordinary power plant: But the crux of the matter is that offshore 
power cannot be regulated and that’s the reason why it is difficult to get into the grid, as 
the expert would explain. 
 
 
Concerning the current support schemes for renewables, many respondents have found 
that they are not consistent enough as to create incentives to invest into renewables, 
though the interviewee from DEA would say that former turbines were overcompensated. 
It is worth recalling that the development and deployment of renewables have been 
boosted over the 1980s and 1990s by strong governmental support in term of direct 
subsidies that were granted to renewable operators. Section 6.3 of this project has been 
devoted to production and running cost subsidies. Under the liberalization, those 
subsidies, which nevertheless were fixed subsidies, have been changed to benign volatile 
indirect subsidy called premium. 
 
Following from above, it should be retained that since the actual government took over 
power, it hasn’t been in favor of the deployment of renewables, which according to it is 
not cost-efficient with respect to reduction of CO2 and other greenhouse gases. We have 
shown under Chapter 7 on the liberalization of the electricity market that the government 
advocates market-based incentives as key strategy for economic growth. That’s the 
reason why it has been characterized by its reluctance to foster the deployment of 
renewable. The premium that has been provided by the government to support the 
renewable operators has been too low, as confirmed the interviewee from DANC.  
 
The direct consequence it that almost no wind turbine has been put up in Denmark in 
2002. No interest no action. Since March 2004, it is likely that the government and 
Parliament have agreed on a substantial increase of the premium so as to create new 
impetus by renewable investors, and let’s hope the new measures would bear the 
expected fruits! This revival of the Denmark’s wind power development by the broad 
majority of the parliamentarians, including the government coalition parties, has led 
Torgny Møller (2004) to entitled one of his articles ‘ Denmark back on track’. In the 
introduction of his papers, he expresses his dismay on the new government’s attitude 
towards renewables, putting it as follows:  
 
                                                 
179 International Energy Outlook, 2002 
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“When Denmark’s right wing government came to power in 2001, its proposal to put a 
stop to all further wind development ...in a country where wind turbines had shot up 
without a pause since 1976…was something of an eye-opener. Until then wind power had 
not only secured 20 percent of national electricity supply and 40 percent of the carbon 
dioxide emission reductions Denmark had committed to, but also 20,000jobs.” 
 
As one of the interviewees from RISØ underscored it, the support schemes for 
renewables put focus on the difficulties to create an interaction between governmental 
intervention and liberalized market. Many interviewees are aware of these difficulties. 
The problem with the current premium scheme is that it doesn’t reassure, neither does it 
guarantee the potential and existing investors in the renewable field of the return on their 
investments. There is too much uncertainty and no one would like to take risk under these 
circumstances.  
 
Whereas the previous scheme of capital cost subsidy made it even possible to renewable 
operators to perceive a sort of reimbursement prior to the launch of their projects and that 
was given the zeal to take risk, today the premium that is added on top of the spot price 
does not secure the investors.  
 
We believe that a feed-in tariff could create more incentive than the premium because 
latter is added on the spot price, which varies all the time. It means that even if the 
premium is consistent enough, the spot market of the electricity, which goes down and 
up, affects its value. In contrast, the feed-in tariff which is fixed and is not added on the 
spot market could create more incentive, since the price is set independent of the subsidy 
and or the spot price. The feed-in tariff allows operators or investors to be certain on their 
revenues180. 
 
Nonetheless, the premium itself could be attractive and efficient if it is not set unilaterally 
by the government or one of its representative as it has been the case before the 
government gets ‘back on track’. It was estimated that the premium tariff for land based 
wind turbines accounted for 3.6 eurocents per kWh in maximum and that the Minister of 
Economics and Business Affairs who also deals with matters concerning energy had the 
right to decide on the amount of the premium and the period for the support181. Instead, if 
the premium tariff can be set by a committee that could be called committee of support 
schemes for renewables and made of relevant stakeholders in the field of renewables and 
the representatives of the ministry for economics and business affairs, it could give rise to 
genuine and fair premium.  
 
We also suggest that each kind of renewable has its specific form of support scheme 
because the renewables have different kinds of technologies and some are much more 
mature than others. In so doing incentives to invest into renewables would be stimulated. 
 
                                                 
180 For detail analyses on market instrument, see Andersen, S. Mikael (2000). 
181 Niels I. Meyer(2003): History of renewables in Danish Energy policy. Papers presented  at the 
International Conference on Changing Energy Markets, Austria, Sept. 28-October3 2003. 
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The green certificate scheme was another issue we were looking into. The scheme was 
initiated to make it possible that the sale of renewable electricity takes place under market 
conditions as it was designed to cover the additional costs of producing and transmitting 
the renewable electricity. In this regard, it was conceived to offset the withdrawal of the 
capital and running cost subsidies. But the main goal of the scheme was to allow 
producers of renewables to have the same bargaining position as producers of 
conventional electricity in the market place. The scheme, which was due to be launched 
in 2003, has been delayed until to day. That is the reason we deem it right to inquire the 
experts about it. 
 
Henceforth, the green certificate scheme is a market incentive to renewable producers to 
inter into competition with conventional electricity producers. Unfortunately, the green 
certificate scheme doesn’t make the renewable producers better off, since it renders the 
renewables’ price volatile. The interviewee from ORE views green certificates merely as 
a tool invented by market ideologists that would like to ‘create more market’. However, 
green certificates would be, in the long- term, as one of the experts from RISØ pointed 
out, of some interest for renewable producers when renewable price would be closer or 
equal to conventional electricity’s price and the conditions for cross-border trading of 
certificates would have been set. Since the scheme, as market instrument, makes it 
possible for consumers to get the amount of renewables required in their total electricity 
consumption from the cheapest renewable suppliers, I believe its implementation in the 
short-term would worsen the situation of renewable producers and render potential 
investors more reluctant. Thus, the green certificate cannot help to stabilize renewable 
electricity prices. Its use would lead to fluctuation of prices. Nevertheless, the 
interviewee from DEA has asserted that the non-implement ring of the green certificate 
scheme is the result of an agreement between the government, Parliament and renewable 
producer representatives. 
  
One of the questions we have discussed during the interviews has been the impact of the 
liberalization on price. On this issue many respondents have testified that the 
liberalization of the electricity sector in Denmark, which has already reached 90 %, as it 
has been shown in section 7.8 above under the state of affairs of liberalization at EU 
level, has major negative impacts and a few positive ones on the deployment of 
renewables. 
 
The liberalization at its early stage makes it hard to renewables to integrate the power 
market because there is a distortion due to the relative high costs182 of renewables 
compared to the low costs of conventional fuels. On the one hand, as penetrating fuels, 
renewables can only prosper under more stable market conditions to compete with fossil 
fuels, which have acquired maturity over many years of exploitation and use.  
 
Furthermore, there is no international body within which the price of renewable can be 
regulated, in contrast to fossil fuels whose prices are more or less regulated within the 
organization of petroleum exporting countries (OPEC). As the most ancient fuels, as their 
                                                 
182 I refer the readers to table 3 under section 5.1 where comparative costs of renewables and conventional 
electricity are discussed. 
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name indicates, ‘fossil’, conventional fuels such as oil, coal and natural gas dictate the 
laws of the market to renewables because their production and distribution have enjoyed 
greater maturity and an amalgam of distribution networks that exist worldwide and that 
have mostly been built by consortiums.  
 
In this regard, renewables and conventional do not compete on an equal footing and the 
question arises as to how to integrate renewables into that classic systems of things, 
namely into the sale of electricity produced from the fossil fuels. 
 
Henceforth, the liberalization of the electricity market puts more focus on the difficulties 
of integrating renewables into the energy system where less has been done in favor of 
renewables and the conventional throne already as master. The liberalization emphasizes 
the need to undertake keen research as to find the best strategy to render this integration 
easy. It must be stressed that prior to the liberalization, utility power companies were 
used to making research, as one of the lay interviewees from RISØ has confirmed, but 
with the break down of the company structure into the ‘system responsibility’, ‘grid 
company’, ‘supply obligation company’, ‘trading company’ and ‘production company,’ 
as the result of the reform of the electricity sector that has prepared the liberalization, it is 
not to be expected that the research into the means and ways to facilitate the integration 
of renewables is carried out to an important extent by utility companies. On the top of 
this, funding for New Renewable technologies has crumbled from DDK 26 million in 
1999 down to DDK 5 million in 2002, as table 5 under section 6.4 clearly displays. 
 
Thus, today utility power companies have lost their previous status as they were 
vertically integrated under the monopoly system. In getting horizontally integrated, many 
of their components have been privatized through the so-called tendering mechanism of 
the liberalization principles and have become merely commercial. There is no room for 
details into the new structure of the utility power companies here. It is worth outlining 
that the role of power companies with respect to research has become very narrow.  
 
The liberalization of the electricity sector does not present only negative impacts on the 
prospects for renewables. In the long run, it could bear some benefits. On the one hand, it 
helps to address the excess production of renewable electricity in the northern part of 
Jutland. In this part of Denmark, the price of renewable electricity is getting close to that 
of conventional electricity. In this regard, the liberalization should be viewed as an 
opportunity to export the wind electricity. The excess supply would be exported to the 
foreign markets such as Sweden, Norway or Germany to which Denmark is already 
linked by established electricity trade networks. 
 
On the other hand, I think the liberalization is raising the question of establishing new 
links or adapting old ones to the current move of the liberalization. It also awakes us on 
the penetration of new markets, rather than reckoning only on the traditional niche 
markets. The question arises for instance as how to go further in creating electricity 
networks between Denmark and the UK or France by extending the existing networks or 
set up utterly new ones. The expansion of the lines always goes along with the damage on 
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biodiversity. The costs of setting new lines will certainly take away the main goal of the 
liberalization, which is to get the cheapest possible prices for energy. 
 
Furthermore, utility power companies would consider the liberalization in the long term 
as a driving force towards increased interest in renewables. In that respect, Marian 
Radetzki183 has raised a point we find cogent. She said that since the liberalization of the 
electricity sector means lessening of state protection for established industries such as oil 
and coal, and injection of competition and independent access to electricity systems, the 
removal of direct and ‘hidden’ subsidies and other protection would reduce the west 
European coal production from 160 Mt to less than 50. Therefore, there would be enough 
transparency and the price of fossil fuels would be raised, taking into consideration the 
externalities. 
 
As we have mentioned above, the current government’ policy to combat CO2 and other 
greenhouse gases is diametrically opposed to that implemented over the last years by the 
previous ones. The current government seems to have made of the economic growth its 
priority of prime importance. It has argued that cost-efficiency would be the strategy of 
the economic growth. The current government has estimated that domestic reduction 
initiatives such as the deployment of renewables won’t be cost-efficient while the 
reduction initiatives undertaken abroad through the so-called flexible mechanisms will be 
efficient.  
 
In contrast, the previous governments attached weight to environmental benefits of 
reducing the greenhouse gases domestically. The environment was the matter of concern 
and it didn’t spare any effort to support initiatives that aimed at heightening and enhanced 
the state of the environment. The renewable operators have witnessed the golden age of 
renewables under the previous government that had put every necessary means at the 
disposal of private individuals, being they single persons or co-operatives, to build a 
strong wind economy in Denmark.  
 
The respondents have been of the opinion that the development of renewables and 
notably wind turbines has enjoyed more stable framework conditions until 2001. As the 
result of that stability, the development of wind turbines has witnessed a boom in the 
mid-90’ties, especially from 1995 to 2000. The latter is viewed as the golden age in the 
history of the Danish wind turbine development because 600 MW new turbines were 
erected. 
 
Though the interviewee from DEA views the system of CO2 emission quota trading 
among utility companies as a panacea with respect to the reduction of greenhouse gases 
in the first budget period 2008-2012,the remainders have expressed their skepticism 
about meeting the Danish target. They have stressed that it would be difficult to Denmark 
to meet its targets because the government does not want to take domestic initiatives and 
relies heavily on the flexible mechanisms. Reliance upon flexible mechanisms is viewed 
as a kind of capitulation of the government before the technology difficulties. According 
to the majority of our interviewees, the solution of the greenhouse gases reduction can be 
                                                 
183 Quoted by Grupp, M. (1995: I. 54) 
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found domestically. By supporting renewable operators, latter’s could develop the most 
efficient technology to increase the production of renewables. For instance, the 
technology breakthrough can help offshore wind park companies to sort out the difficulty 
they are facing to fit the renewable power into the grid, -provided the government gives 
strong support for the research. 
If more efficient transformers are built, the problem would be solved and more renewable 
electricity would be getting into the grid. In supporting renewable operators, they would 
stay home and contribute to emission reductions. Thus, some Danish companies have 
been moving abroad due to lack of support from the government. A striking example is 
the case of Wave Dragon, we have mentioned in chapter 3, and that has moved to Wales 
in the UK where regional electricity companies are bound, under the Non-Fossil Fuel 
Obligation (NFFO), to get a certain amount of their electricity supplied from renewable 
generators 184. 
 
As for the flexible mechanisms, many interviewees are quite aware that some s CDM and 
JI projects can be helpful, provided some prerequisites are met. Amongst other 
difficulties associated with the CDM and JI projects, there is the problem of accreditation 
of the emission credits to the country, which carries out reduction projects, mainly in the 
field of energy production185. There is also the design of environmentally friendly 
projects that might really benefit the hosting countries without creating an important bulk 
of side effects. 
 
It is likely that some of these projects may create more environmental problems than they 
solve by increasing the burden of existing ones. I think more corporative framework of 
implementing these projects needs to be set up by giving relevant stakeholders in the 
hosting countries the opportunity to take part in the design of necessary projects and by 
allowing public participation. In this regard, local citizens would have to express their 
needs by assessing the relevance of the projects to be drawn up for their welfare.  
 
In the Spring 2002, the Danish government released an important rapport on the situation 
of the Danish economy. Chapter III of that rapport was devoted to the ‘Evaluation of the 
Danish Environmental and Energy policies in the nineties’. The report endeavors to 
demonstrate that the Danish policy towards environment and renewables was neither 
effective, nor cost-effective.  
 
The Rapport sets the scene by stating that environmental taxation and command-and-
control regulations were costly to both households and firms. The government was 
expressing hereby its intent to use the market-based instrument to cut down pollutions. In 
order to defend its perception, the government mentions previous analyses of the OECD 
according to which “the Danish efforts to improve the environment were greater than the 
international average, whereas the achievements were less than the average.” 
 
                                                 
184 Rae John, 1993: 103 
185 See Lise Neilsen and Kim Rose Olsen, 2000 for a sophisticated insight into the administrative burden 
and ‘cheating’ relating to the use of the flexible mechanisms. 
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We would like to say that Denmark has its specific context under which the previous 
environmental policies have evolved. As a frontrunner in dealing with matters concerning 
environment, it didn’t spare any means to reach its targets and goals. The rapport that 
found that many previous initiatives had negative net economic value has taken an 
example that is rather astounding. It put it as follows: “…the requirements to the 
installation of air pollution Control Systems at power plants gave rise to a net economic 
value of DDK 90 billion. The single initiative alone results in Danish energy policy in the 
nineties giving an economic surplus to society. The Danish experience with using 
biomass in power plants creates a net economic deficit of about DKK 6 billion”186. 
 
First of all, we have to know the reason why power plants were required to install the air 
pollution Control Systems. To my knowledge, it was to cut down pollutants that are 
released into the atmosphere by power plants and constitute health hazards to the 
populations187. The relation between health and the quality of the environment has been 
established since thousands of years. Why should we view the internalization of the 
externalities that impose costs on citizens as a matter of concern? 
 
Furthermore, it has been stated that a comprehensible assessment of environment and 
energy policies should take into consideration the costs and benefits to industry of these 
policies. This kind of argument is not far from leaving industries to reduce pollution on 
their own without any state intervention, which is utterly utopia. The perception that 
pollution control and deployment of renewable induce costs on society may have led the 
government to disregard the deployment of renewables and to favor market-based 
solutions to reduce CO2 and other greenhouse gases. Then, the report went on stating that 
windmills, which have been constructed in Denmark, might have given rise to an 
economic loss with net present value of DKK 3 billion188.  
 
We strongly believe that windmills would have an added value if the environmental 
benefits relating to the wind industry were objectively and critically analyzed and 
discussed. One should not lose sight of the opportunities relating to the wind industry. 
We have discussed deeply these opportunities under section 5.6 of chapter 5. 
 
The government believes that domestic measures to reduce the CO2 such as the unfolding 
of renewables were very expensive. Therefore, the government would like to yield ‘more 
environment for money’ from the so-called Clean Development Mechanism (CDM) and 
Joint Implemention (JI) projects. These initiatives may be according to the government 
very cost-efficient. We are of the opinion that all efforts put into the improvement of the 
environment do not have any price. So we cannot refrain from repeating that the 
expanded idea, that the government supports towards renewables in Denmark have been 
very high and not economic viable, is not cogent.  
 
In his article entitled ‘Denmark back on track’, referring to the Agreement from the 29th 
of March in which the government has reviewed its policy towards renewables, Torgny 
                                                 
186 Dørs, 2002 
187 See Meier, P. and Munasinghe, M. (1994) 
188 Dørs 2002 
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Møller, to whom we have referred in our preceding analysis, has reminded the position of 
the energy economist Shimon Awerbuch from the university of Sussex at a conference 
organized by the government in the autumn. The economist warned against focusing too 
narrow on the pure costs189 of establishing wind power, “because these are well known 
and can be projected with a certainty not associated with the variable and unpredictable 
prices of oil, gas and coal”. Thus, by having closer look at renewable benefits, one would 
become aware of the fact that renewables offer more security of supply than the 
conventional fuels the price of which varies constantly and which exist to limited stocks. 
 
During the Conference under the headline ‘Global Conscience-Environment, Poverty and 
Social Development’ that was held in Copenhagen on 23-24 May 2004, its organizers, 
who were among other the DanChurchAid, Danish Association for International Co-
operation (MS), Danish Society for Nature Conservation, WWF-Denmark, The General 
Workers’ Union (SID), NOAH-Friends of the Earth Denmark, the periodical Salt, the 
Ecological Council, The Organization for Renewable Energy, Network for ecological 
education and practice, ‘Le Monde diplomatique’, Attac-Denmark and individuals as 
well, dissuaded the government on viewing the world’s ten most pressing problems of 
today only from the economic perspective190.  
 
To them, addressing the challenges of our time should be carried out in a broader context 
by allowing public participation in the discussion. More than dissuasion, they have urged 
the government to change its strong and hard economic perception concerning the 
measures and initiatives to solve the common threats such as the environmental problem 
in general and the greenhouse gases in particular. They had stressed that initiatives 
undertaken to improve the environment, like for instance the reduction of CO2, should 
not be viewed solely as social costs191. 
 
Furthermore, they had urged the government to take more initiatives towards attainment 
of the Kyoto Protocol goals of CO2 reduction. They were convinced that there is no more 
efficient way to reach these goals than carrying out “structural changes in the energy 
sectors …from using fossil fuels to using renewable energy sources and on using energy 
more efficiently”. 
 
What they outlined in their objectives gives us a food for thought: “we intend to criticize 
any narrow-minded economic perception of the world implying that money is the only 
scare resource on earth from the perspective of which all other problems can and must be 
prioritized. Instead of going for a consensus on one-dimensional (oversimplified) 
positions of problems viewed from the often restricted horizon of economic sciences, we 
shall seek to promote a more value based concept of the world in all of its dynamic 
                                                 
189 See Schnurr Jamie and Holtz Susan (1998) who provide a way to integrate environment and economic 
policy 
190 Global Conscience, 2004 
191 See the approach of policy setting and the environment taken by Jan, V. Tatenhove et al. (2000) and also 
that taken by Porter, G. et al. (2000). 
 113
complexity. Environmental and economic issues should be dealt with at a democratic 
political level, never to be left to experts-let alone solely to economists192.” 
 
Rae John (1993:94) has worn about the choice one can be tended to make between the 
economy and the environment. He is of the opinion that both should be addressed 
simultaneously193. Borrowing from the World Commission on Environment and 
Development, otherwise called the Brundtland Report, he had to say: “ We are now just 
beginning to realize that we must find an alternative to our misplaced belief that there is a 
choice between the economic and the environment.” 
 In addition to the perception of cost-effectiveness, the government has argued as we 
were underscoring in section 7.5 that the EU member states were already in the front with 
efficient energy use and other environmental improvement and that were the reason why 
further initiatives to reduce the emissions would be relatively costly and might have 
limited effect. We are stressing here that matters concerning environment should be 
considered as priorities of prime importance. One should not claim to have already 
initiated many domestic initiatives. The environment needs daily care like we need the air 
for breathing. If the government stops taking domestic initiatives to cut down the CO2 
and other greenhouse gases, who would do it? Which of industries and utility power 
companies? 
 
The liberalization of the electricity market allows it to Denmark to trade in electricity 
with Sweden, Norway and Germany. During the rainy period, Denmark imports cheap 
electricity generated from hydropower from Sweden and Norway. The year 1990 was a 
particularly rainy year in which Denmark imported a great deal of its electricity from 
these both countries. As a consequence of that, the amount of CO2 released in Denmark 
by power plants in that year was quite below the Danish average. When industrial 
countries were required under the Kyoto Protocol to reduce their emissions at the 1990 
level, the Danish target was below its normal emissions. That is the reason why it has 
been further readjusted. 
 
In turn, Denmark also exports electricity to Sweden and Norway in the dry years. Most of 
this electricity is generated from coal-fired plants. It has been shown in the figure under 
the Background of this study that Denmark is likely to fall short of its commitment by 20 
to 25 million tones CO2 equivalents per year, due principally to the excess emissions 
from the electricity export. 
 
I have inquired the interviewees whether a close co-operation between Denmark and the 
countries mentioned above can help in the efforts to sort out the pending Danish excess 
emissions. Our respondents were pessimistic as to whether a co-operation could be of 
some help. Nevertheless, I think a close co-operation with these countries can lead to a 
relief. Beyond the economic interest, the trade in electricity among these countries is a 
humanitarian question. It is important that they meet and discuss the matter regularly and 
                                                 
192 This view point has been shared by Common, M. (1995) who has shown the limits to economic in the 
realm of sustainability. 
193 See Keith, C. who is in line with Rae with respect to management of economy and environment. 
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exchange experiences. Denmark can take advantage of the NORDEL Region within 
which it already cooperates in the electricity sector with Norway, Sweden and Finland.  
 
We have to acknowledge that the issue is crucial and requires instead domestic initiatives. 
At the same time, we are stressing the importance of cooperation among countries. We 
should not dismiss a priori any outcome that could stem from a genuine and 
comprehensible talk. Domestic measures include the CO2 quota trading among power 
plants can also contribute to lowering the emissions. This market-based incentive is 
already being experienced among Danish power companies. Though one should not 
forget that the problem relating to the determination of the initial allocation of the 
emission levels of individual companies merits special attention. Thus, the most used 
method of allocation called ‘grand fathering’ isn’t unquestionable194. 
 
After my investigation into the economic incentives for renewables and into the 
liberalization, my first findings have allowed me to draw figure 3 that shows clearly that 
both policies toward renewables and economic growth are conflicting because of lack of 
the balance between them. Thus, I promised to come out with harmonizing policies, 
called paradigm (3) and (4), which strike the balance between deployment of renewable 
and economic growth. It is meant with harmonizing policies that measures to foster 
economic growth should not be set up at the expense of renewables. For instance, using 
only market mechanisms to boost the economy results in the fact that measures to 
promote renewables are viewed as cost-inefficient. In other words, this tendency has 
caused the government to disregard domestic measures to cut down greenhouse gases, 
including deployment of renewables. 
 
On the other hand, market-based instruments seem to be incompatible with deployment 
of renewables, e.g. the use of green certificate scheme would make the prospect for 
renewables more gloomy due to uncertainty it brings about, as substitution of production 
subsidies with premium renders renewable electricity prices volatile. In addition, 
allocating offshore wind parks on the basis of biding rounds makes of big utility 
companies privileged at the expense of single individuals who also had a significant share 
in renewables in the past. 
 
Therefore, harmonizing paradigm (3) does not row against liberalization, it seeks the 
golden means in proposing feed-in-tariff that is a kind of fixed premium for renewable 
operators and that also provides them confidence195. In addition, it advocates negotiated 
premium rather than that only imposed to renewable operators. Furthermore, it favors 
limited replacement/repowering program of old turbines because additional costs 
associated with transportation of the personnel, building offshore foundations and repair 
of turbines make of the program a very expensive and risky enterprise. Finally, it points 
to research, diversification of renewable sources and dissemination of information about 
renewables and new renewables as an efficient way of promotion. 
 
                                                 
194 R. Kerry Turner et al. (1994) have  brought enough light into the principle of environment trading 
permits 
195 See for example Alan Moran (1995) who has worked on market instruments and command-and-control. 
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Paradigm (4) does not lose sight of the fact that economic growth is the backbone of 
societal development and welfare. It recommends the use of both command-and-control 
and market-based instruments to further economic growth, it therefore advocates less use 
of flexible mechanisms, the use of CO2 emission quota trading systems among utility 
power plants196. Harmonizing paradigms (3) and (4) are rather what could be called a 
‘package deal’, i.e. they cannot be implemented partially. 
 
In case they are applied, we would have a good outlook for renewables under the 
liberalization and at the same time economic growth would be achieved. On the other 
hand, the health of citizens would be improved. In case the it is not applied, the share of 
renewable would steadily decline and the targets for 2010 and 2030 as projected by 
Energy 21 would not be met, there would also be an increase in CO2 emissions, coupled 
with the release of particulate matters. The direct consequences would be the shortfall in 
the Danish commitment with respect to its target of 21 percent yearly reduction of 
greenhouse gases in the first budget period 2008-2012.  
 
Figure 4:  Harmonizing paradigms (3) and (4)  
                                                 
196 To gain a sophisticated insight into international emission trading, see IEA (2001). 
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CHAPTER 10:  Conclusion and recommendations 
 
10.1 Conclusion 
 
There have been some success stories with respect to the development of biomass, biogas 
and wind energy in Denmark. However, the actual government is taking the liberalization 
too seriously, reflecting in this regard the ideology of the right wing or the liberal party. 
Renewables in Denmark has always been dominated by wind power. The reasons for this 
predominance are multiple: Firstly, there are not enough tides in Denmark, at least as 
much as what could be found in France or in the UK. Geothermal resources are also very 
limited in Denmark and could contribute to the supply only some 20 thousands 
households in heat. It is worth mentioning that the Danish geothermal resources cannot 
generate electricity due to their low temperature. As to hydro, the Danish resource is very 
limited because the country is rather very flat. The highest altitude in Denmark equals to 
200 meters. The production costs of what seems to be viewed as small hydro may be very 
high. 
 
Secondly, wind turbines’ development in Denmark stemmed from the practical 
knowledge a pioneer, namely Poul la Cour who was facing problems with supply in 
power at High School of which he was Director and started a series of experiments in 
1891 so as to come out with a rational utilization of wind power for electricity 
production. Thirdly, wind power development in the 1970s is to be understood in the 
context of the oil crisis from 1973 that severely affected Denmark and most of the 
western countries. 
 
Therefore, the issue of energy security and supply stigmatized the enthusiasm of the 
citizens about wind power. That is one of the reasons why wind power enjoyed the 
greatest acceptance within the populations whose members, be it individually or within 
clusters or cooperatives, had contributed to the shape the wind economy in Denmark At 
the same time the development of a wind economy was seen as a significant tool to reject 
the construction of nuclear power stations whose issue was pending in the Danish 
Parliament. Environmental NGOs played a key role in sensitizing the populations on the 
benefits of a wind economy and also on detrimental effects of nuclear waste. After the 
Earth Summit on sustainable development from 1992, another interpretative flexibility 
was added to the perceptions of wind power as a means to meet energy supply and 
security and to reject nuclear power. Thus, weigh was attached to the deployment of wind 
turbines as a means to achieve an environmentally friendly development and the targets 
of CO2 reduction and other greenhouse gases.  
 
I also found out that the deployment of renewables had enjoyed favorable government 
support during the 1980s and the 1990s because previous governments had boosted their 
deployment through many economic incentives such as the capital investment and the 
running cost subsidies that were granted to the renewable operators. These subsidies 
amounted to 0.27 DKK/kWh. These incentives stimulated and galvanized the citizens 
who became eager to invest in wind businesses, since they were viewing them as a 
guarantee that they wouldn’t lose their money. To cut short, there was no insecurity in 
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investing in wind projects. In addition to these incentives, the governments set up 
conditions to secure the quality of turbines produced in Denmark. Thus, a national testing 
and certification of turbines was established at Risø to assess the quality of turbines so as 
to avoid that sub-standard technologies were sent to the markets, being it at home or 
abroad. 
 
Furthermore, money was put into research pertaining to efficient renewable technology.  
Utility companies were required to do research and to build demonstration plants so as to 
divulge the knowledge to potential investors and to display empirical and practical facts. 
It is worth mentioning that policy toward renewables was more coherent until the 
liberalization came and brought about many changes. The liberalization is neither the 
initiative of the previous governments, nor the actual one. It is the provision of a EU 
Directive that was enacted in December 1996. 
 
The first steps to implement the liberalization in Denmark engendered the reform of the 
electricity sector and the reduction of economic incentives for renewables. These changes 
came along with insecurity to invest because operators felt the prospect for renewables 
was put at risk. As a result of that situation, investment in wind turbines decreased 
drastically in 2003. On the other hand, the green certificate scheme was initiated in 1999 
to replace progressively the running cost subsidies and in the long run make it possible 
that the sale of renewable electricity takes place under market conditions. The scheme, 
which was designed for 2003, hasn’t yet been launched because it turned out that the 
implementation of the scheme would worsen the conditions of renewable operators, since 
it allow consumers to get the compulsory 20 % share of the renewables in their total 
electricity consumption from the cheapest renewable supplier. Therefore, the scheme 
makes the renewable price even unstable. Its implementation in a small market like 
Denmark won’t bear the expected fruits. That is the reason why the scheme has been 
suspended and replaced by the premium. 
 
The premium was established in 2002 and it has been very low until recently when the 
government decided to increase it as it realized that almost no wind turbine was erected 
in Denmark in 2003. It is meant with the premium that the sale of renewable electricity 
takes place under market conditions. The premium is added to the spot price. But it does 
not reassure renewable operators, as would for instance the feed-in tariff. 
 
In contrast to the premium that is an added value, the feed-in tariff is fixed and is not 
added to the spot price. It means that the price of renewables is settled independently of 
the spot market, i.e. the price of renewables escapes the fluctuation of the liberalized 
market. The adoption of such a scheme would ascertain operators that they will get the 
return on their investments. The feed-in tariff scheme has been adopted by Germany in 
order to protect renewable operators from uncertainty that has been brought about by the 
liberalization. 
 
Another part of the changes concerns the development of offshore wind parks in 
Denmark. The country possesses already a few wind parks. There might be good reasons 
for the government to plead for development of offshore wind parks. Firstly, off shores 
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might be ideal places to put up turbines because they are situated far away from the 
dwelling areas and might not pose any threat such as the kinds that would pose on land 
turbines. Latter’s are showed up to be noisy and to build up visual intrusion. They might 
denature the landscape. Secondly, off shore areas might have better wind regime. 
Therefore, they can contribute significantly to increase the generation capacity. 
 
Despites these advantages relating to the development of offshore wind parks, one should 
be aware of the additional costs associated with the building of offshore turbine 
foundations. Many construction materials are put into the foundations of offshore 
turbines so as to allow them to resist to hard weather conditions in the North Sea. Other 
additional costs include transportation of the personnel and repair of turbines. That is on 
the one hand.  
 
On the other hand, offshore power is rather more concentrated power, adversely to on 
land turbines, which are rather disseminated. As such it is difficult to get offshore power 
put into the grid. Danish offshore companies are reported to be facing this problem due to 
inappropriate transformers. This situation leads us to raise the technology question that 
offshore operators have been facing. There is need to improve the technology pertaining 
to the transformers. This is a crucial situation insofar as funding for new renewable 
technologies has been cut down drastically as table 6 under section 6.4 clearly shows. 
However, the development of technologies is of vital importance because it reflects the 
use of research outcomes. Even if table 6 shows that subsidies for research have remained 
unchanged, it is pointless to carry out research when their outcomes cannot be translated 
into the practice. Therefore, it is extremely important that the government seeks means 
and ways so that at municipal level some renewables are integrated into the energy 
system. 
 
Efficient technologies would be built if the government makes money available for 
research. Technological problems relating to on land turbines have been overcome to a 
large extent. The Danish Gedser, with a capacity of 200 kW, was in operation in the 
period 1959-1967 and deemed to be very reliable. The same basic concept was further 
used in the seventies and eighties. We become aware that the deployment of renewables 
hasn’t been hindered by a major technological problem until the event of repowering 
program that has given rise to the development of offshore wind parks.  
 
Furthermore, the off-shore bidding favors, as it is currently evolving-through tendering 
rounds, mostly big companies which are able to invest in turn of the lowest premium. 
This policy underlying the allocation of offshore parks can be viewed as discriminatory 
since it spells out private individuals from wind business. In this regard, ownership of 
renewable plants in general and of wind turbines in particular is being shifted from the 
predominance of single individuals and cooperatives to that of the utility companies’. No 
wonder the attitude of people with respect to the acceptance of turbines is changing.  
 
I have found out that economic interests and environmental concerns are in conflict under 
the liberalization move. The reasons being that policies towards environment and 
economic growth are steered by market-instruments, whereas the care for environment 
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requires regulations, such as command-and-control approach whose implement ring 
would improve the situation. It also requires coherent policy to cut down pollutions such 
as greenhouse gases. This paradigm was being applying in Denmark until the 
liberalization came. Production of energy was viewed as a matter of environmental 
concern. Thus, successive governments didn’t spare any effort to foster the deployment 
of renewables that is an efficient way to cut down the emissions of CO2. The share of 
renewables in the total electricity consumption was set in the energy plans that were 
drawn up by the governments from the late seventies to the nineties. Since past energy 
plans were conceived under merely regulatory policy approaches, it is vital today that the 
government adjust the most recent, namely Energy 21, to the new deal, e.g. taking into 
account the mechanisms of the liberalized market. Then, energy plans orient the activities 
of both policy makers and implement ring bodies and as such a country cannot function 
without coherent energy plans.  
 
Even if previous Danish policies towards renewables have been estimated not to be 
economic viable, I am of the opinion that costs dedicated to environmental improvement 
do not matter. All activities that are carried out in the city can only prosper in a safe and 
clean environment. A disregarded environment would certainly become a source of 
diseases of all kinds. I plead that externalities posed by production and use patterns of 
conventional fuels are taken into consideration while setting prices of oil, coal and gas. 
Obviously, renewables will become economic viable. 
 
In contrast to the above paradigm, the current government is in favor of cost-efficient 
measures as strategy to reach the economic growth. The deployment of renewbles is 
viewed to be not cost-efficient and affected by reductions of subsidies and their 
subsequent replacement by market instruments such as green certificates and premiums. I 
have termed this approach paradigm (1). On the other hand, reduction of CO2 emissions 
is mainly carried out abroad through the so-called flexible mechanisms designed to 
mitigate the seemingly economic effects of the implement ring of the Kyoto Protocol. 
The crux of the matter lies in the fact that these CDM and JI projects that are carried out 
abroad can in no way help to cut down the pollution domestically197 and there are many 
pending issues surrounding the use of these mechanisms such as the accreditation of the 
emission reduction and the design of energy-related projects in the hosting countries- 
countries with economic in transition and developing countries. This approach that 
consists of focusing too narrow on market-based instruments to foster economic growth 
has been termed paradigm (2). 
 
I believe that both paradigms are conflicting and there is the need to find a golden means. 
Therefore, I have come out with harmonizing paradigms (3) and (4). These paradigms 
strike a balance between the conflicting ones and seek to avoid that they come to a clash. 
Harmonizing paradigms make it possible that the care for environment through 
deployment of renewables and sake for economic growth walk hand in hand. I am 
convinced that the outlook for renewables and the state of the environment would be 
improved if the government applies the harmonizing paradigms.  
                                                 
197 That should be viewed as part of CDM/JI methodology itself that allows emission reductions to be 
carried out abroad. 
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The question is to integrate the development of renewables under the circumstances of 
the liberalization so that there is an interaction between the both. Then a successful 
liberalization should not exclude the deployment of renewables. Instead, it should spare 
us to see alarming titles such as ‘ Liberaliseringen af elmarkedet er endt i kaos’. This 
article whose content touches the supply side of the liberalization was published in the 
Danish daily newspaper called ‘Urban’ from Tuesday, the 10th of August 2004. The title 
could have been applied to the prospect for renewables under the liberalization move. 
 
The findings also revealed that no cultural obstacles have undermined the deployment of 
renewables in Denmark. Renewables has enjoyed a broad acceptance within the Danish 
populations in the early years that followed the oil crisis. Thus, very early private 
individuals were involved in the wind turbine projects, either as Singles or as 
cooperatives. In this regard, wind turbine plants were put up in the farms and in the 
vicinity of dwelling areas.  
 
However, the attitude of some neighbors has never been favorable for wind turbines. 
They find that turbines are noisy and might present visual intrusion. This attitude 
becomes stronger as the government has been carrying out the repowering program in the 
off-shores and the cleaning up of the landscape from old turbines. Operators who cannot 
cope with the repowering program would probably abandon their projects and would not 
longer view turbines as an environmentally friendly energy option. Instead, they would 
tend to consider turbines as big power companies’ business. There is need that the 
government seeks means and ways to counteract this tendency. 
 
In this regard, I think focus should be put on information campaigns over the benefits of 
renewables. The implement ring of the core idea of local Agenda 21 can be of vital 
importance in the endeavor to reach many people, even so because Agenda 21 makes it 
possible to reach all layers of the population. If this information is intensified, more 
people would come to realize that turbines are so important as trees in the struggle 
against CO2 emissions and they seem to be noisy from time to time, so as trees when bees 
come to suck their petals.  On the other hand, it is necessary that a very limited cleaning 
up of old turbines is carried out in order to cause as many private individuals as possible 
to take interests in renewables’ businesses. 
 
Assessing the effectiveness of the government policy towards renewables from the 
perspective of ´goal attainment’, I can say that it has been effective. Then the target of 20 
percent renewables share in the total electricity consumption for 2005 set in Energy 21 
has been reached in 1999. Nonetheless, it can be said that the policy that was 
implemented by the government in the period 2001 and 2003 was not efficient because it 
has been estimated that only a few turbines were set up in 2002 and almost no turbines 
were constructed in 2003. A further Implementation of such a policy would not allow the 
government to meet the target for 2010 of 30 percent renewables share. 
 
Concerning the ‘behavioral effectiveness’, the on going repowering program that is 
currently carried out, using the bidding rounds and market-based instruments such as the 
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certificates is likely to make more and more people, principally private individuals who 
were strongly involved in the renewables’ business, to become disinterested in wind 
turbines and to focus more on environmental concerns such as noise and visual intrusion. 
Therefore, the policy that leads to changing of attitude at the expense of wind turbines 
should be viewed as inefficient. An efficient policy would give rise to more tolerance of 
turbines. 
 
As far as the ‘process effectiveness’ is concerned, it can be said that the government has 
failed in its policy towards renewables because of the bad perception it has of the 
renewables; it views renewables as inefficient measures, in term of costs of deploying 
renwables, to reduce CO2 emissions. On the other hand, the government is in favor of the 
use of flexible mechanisms. This perception of renewables will result in the short fall in 
its commitments with respect to its 21 percent yearly reduction of CO2 in the first budget 
period 2008-2012. The Danish CO2 emissions are increasing as it has been documented 
by many sources. Economic activities that are being currently carried out throughout the 
nation are not the kinds that could lead to the reduction of emissions. Thus, more and 
more bridges and highways are being built, more and more people drive cars and the 
traffic is increasing.  
 
Finally, concerning the ‘evaluative effectiveness’, it can be said that the repowering 
program is not fair and equitable because it has been taking place at the expense of small 
investors through the use of the market-based instruments I have referred to in the 
preceding paragraph. Big utility electric companies would come to their account. On the 
other hand, the findings have revealed that the domestic environment is threatened 
because the government seeks to reduce its emissions abroad. Therefore, the government 
fails in fulfilling the ecological criterion of the evaluative effectiveness. 
 
However, the government might meet the economic criterion. It aims to achieving ‘more 
environment for money’. It will get it surely, but the question arises as to more 
environment of which quality?  
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10. 2 Recommendations 
 
The following recommendations will supplement the use of the harmonizing paradigms 
(3) and (4) whose implementering leads simultaneously to the deployment of renewables 
and the economic growth under the liberalization. The Danish government should: 
 
A-With respect to the decline in the acceptance of renewables: Carry out information 
campaigns to the attention of the consumers and operators on the opportunities, i.e. the 
benefits of renewables. People should be aware of the potential of renewables to meet the 
electricity supply. The government can use the media to explain the benefits of 
renewables to the citizens. It can also issue an Order to municipalities and counties to 
vehicle information on renewables. The municipalities and the countries, which have 
already used many information tools to disseminate the core ideas of the Local Agenda 
21, mostly on the sustainable development, to their populations, will achieve this goal. 
Therefore this recommendation should not be viewed as utopia, it is achievable and 
feasible.  
 
B-With respect to involving private individuals in offshore wind parks: Know that 
private individuals have contributed to a very great extent to making Denmark become 
today one of the world’s leading countries in wind power technologies by contributing 
billions of Euro to the Danish balance of payments. The development of some off shores 
might be in conflict with the interests of peoples living in the vicinity and bring about the 
damag on biodiversity. Involving these individuals would offset the losses imposed upon 
them. In this regard, the government should reserve 50 percent of offshore investments to 
private individuals and call big utility electric companies for bids regarding the remaining 
50 percent. In applying the equity in the allocation of offshore wind parks, this would be 
a genuine way for the government to meet the political criterion of the ‘evaluative 
effectiveness.’ The attainment of this goal seems to be difficult since it the interests of big 
utility companies, which are able to influence the government’s policies, are at stake. 
However, in the context of the present political situation, justice would be made to 
private individuals if the issue is raised and discussed at Parliament. 
 
C-With respect to replacement of old turbines: Carry out very limited replacement of 
old turbines. Only turbines, which tend to the end of their lifetime should be cleared up 
and replaced by new more efficient ones. Our discussion under recommendation A can 
also be applied to this recommendation. If people were well informed about the benefits 
of wind power, there would be fewer complaints about noise and visual intrusion. On the 
other hand, we should bear in mind that the replacement will go along with the 
improvement of the capacity of generators that fit the power into grid. The development 
of offshore turbines does not totally escape the resistance of citizens whose interests are 
being threatened de facto. And as much we favor offshore today, we can retract tomorrow 
and advertise rather on land turbines. Besides these arguments, there are far away from 
grid lying areas that should not be part of the replacement program. Furthermore, the 
government should not forget that when a turbine is replaced, it takes relative long time 
until the new one is put up.  
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D-With respect to diversifying the renewable sources: Foster the development of 
geothermal and solar power. The contribution from these sources could help the 
government to achieve its targets and meet the requirements of Energy 21. The 
government can design special support schemes for these ‘new renewables’ because their 
production costs are still very high, particularly so for the use of photovoltaic for 
electricity generation. With this recommendation is meant that the government should not 
focus only on wind power as it has been the case in Denmark over the last three or four 
decades. 
  
Additionally, the government should get itself into the race toward hydrogen and fuel cell 
economy by making funding for research and R&D available at company, academic and 
policy-maker levels. Hydrogen is an energy carrier like electricity, which offers many 
opportunities and challenges as well (OECD, 2001). On the one hand, all existing energy 
sources can be converted to hydrogen, including electricity; hydrogen can be stored for 
eventual uses and hydrogen related-activities provide employments. On the other hand, 
its production, transportation and commercialization require huge infrastructures. The 
government should support hydrogen research and technologies at all levels. There are 
huge economic interests at stake. Hydrogen research is well advanced in Japan, USA and 
some European countries and it is a paramount priority for the government moves 
Denmark into the race. 
 
 The government that has shown its willingness to reconsider renewables as measures to 
cut down its CO2 emissions through the Agreement of the 29th of March198 can even go 
further by putting money into research towards hydrogen energy at municipalities’ level. 
Many district heating companies such as VEK’s have being experiencing the exploitation 
of geothermal energy and need strong support from the government. Other companies 
such as Wave Dragon have been operating in the field of wave power. Therefore, the 
technologies and the know-how to use these renewable sources do exist in Denmark. 
Assuming wind power is mature and can even compete with conventional energy, the 
government can increase the current premiums for. But for the new renewables, it should 
create special support schemes. It means that each kind of new renewables should enjoy 
its fixed bidden tariff. 
 
E-With respect to making research compulsory for utility companies, which invest 
into renewables: This objective would only be achieved if the government provides 
support for the development of aforementioned renewables. If companies do not get 
support from the government, they wouldn’t build for instance demonstration plants. 
They wouldn’t have their assets certified by Risø.   
 
 F-With respect to striking the balance between environment and economy: Be 
aware that the standard of the environment has been increasing in Denmark. There is 
more pollution coupled with the release of greenhouse gases into the atmosphere. 
Therefore, the government should not concentrate only on economic growth. By seeking 
strategies for economic growth, it should also look for strategies to improve the current 
plight of the environment. Links between quality of environment and health have been 
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documented since centuries. According to an article released in the daily newspaper 
‘Urban’ from the 6th of September 2004, the cancer statistic has been rising in Denmark 
while at the same time the fecondity rate has been declining. Without attributing this rise 
in the cancer to a particular pollutant, the Minister of the Environment said in the article 
mentioned above that she were convinced that there is link between environment and 
health. Thus, the consequences of focusing too narrow on the economy at the expense of  
renewables become obvious, not only on the prospect for renewables.  
 
G-With respect to using less flexible mechanisms: Take more CO2 emission reduction 
initiative domestically. This recommendation will probably find favorable echo by the 
government because there are signs that it is becoming aware of the dangers for the 
domestic environment to initiate more reduction initiative abroad. A first sign of that 
conscientiousness has been the agreement of the 29th of March signed between the 
government and the broad opposition parties at Parliament on further deployment of wind 
power199. According to the provision of the agreement, 750 MW new wind power 
capacity will be put up in Denmark over the next 5 years. 
 
By signing that agreement, the government and the politicians have recognized the role 
played by wind industry for both economic growth and welfare. In the daily newspaper 
‘Urban’ published on the 7th of September 2004, the Chairman of the Social Democrats, 
Morgens Lykketoft has criticized the government’s policy towards renewables over the 
past three years and has pledged to do his utmost to get the current contribution of 20 
percent renewables to the total electricity consumption doubled by the year 2010. This is 
a proof that more and more people become convinced that renewables is an efficient way 
to cut down the CO2 and to guarantee the security of supply. 
 
H- Concerning causing utility companies to ‘internalize’ their externalities: Carry 
out regular environmental auditing in conventional power plants on how they address 
their emissions of the CO2 and other pollutants such as the sulphur dioxide (SO2) and 
nitrogen oxides (NOx). Therefore, it should not use only market-based instruments such 
as the system of CO2 quotas trading for the utility companies to cut down the emissions at 
power plants’ level, but also the regulations as well. The cancer statistics from the 
Ministry for the Environment we have mentioned above sounds the alarm clock of what 
could alter the health of many Danes and others in the future due to the false perception 
of the government of the notion of economic growth. 
 
I- The process of the liberalization: Always assess the steps made before going further. 
This calls for a permanent reviews of the policy applied towards the liberalization. Once 
more, the agreement of the 29th of March testifies that the government and the opposition 
have been working in this direction. 
 
J-Concerning the cooperation: Seek strong cooperation with its electricity trading 
partners such as Sweden, Norway, Finland and Germany. It would enjoy the existing 
framework that already exists between Denmark and the three first mentioned countries, 
namely the so-called North Pool. Since the short fall in its CO2 targets has been attributed 
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principally to the export of electricity to Sweden and Norway, it should meet with those 
countries and or other to find out a plausible way to address the problem. However, the 
issue cannot be discussed without the participation of the electricity producing 
companies, which are the main cause. 
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APPENDIX  
                                          INTERVIEWS’QUESTIONNAIRE DESIGN 
       Provide answers to the following questions, please. Be sure your anonymity is 
preserved! 
 
1-The Ministry of environment and energy was created in autumn 1994 and until 
November 2001 matters concerning energy were under the administration of the 
Ministry for Environment and Energy. Since then, the responsibility of matters 
concerning energy has been moved to the Danish Ministry of Economic and Business 
Affairs. Should it be understood that energy concerns have merely become ‘business 
sort in things’ and that environmental considerations related to the production and use 
of energy would no longer be of priority to the government? -Justify your answer, 
please! 
 
2-With almost 17 % in 2000, Denmark has one of the highest shares of renewable 
energies in its gross national energy consumption. What have been the mainstream 
policies towards renewable energy sources? 
 
3-What is the share of renewable technologies and investments in the Danish GNP? 
 
4-The objective of Denmark, as it is outlined in the energy plan Energy 21, is to use 
25 % of renewable energies in its gross national energy consumption by the year 
2005. Do you think Denmark will reach that goal? -Justify your answer, please! 
 
5-Thanks to the share of renewables during the 1990s, Denmark succeeded in 
achieving its target in the Convention on Climate Change with regard to reduction of 
total emissions of all greenhouse gases to 1990 levels. What had been other 
supplementary measures? 
 
6-What implications do you think the liberalization of the electricity market will have 
on the prospects of renewables? Does it toll the death knell of Energy 21, which set 
the target of 35 % renewable share in 2010? 
 
7-Within the European Union, there are different energy options to cope with the 
security of supply and achieve the national and international targets with respect to 
CO2 and other greenhouse gases; while some members like France, Belgium, the UK, 
Sweden, Finland…rely on nuclear power, which bears upon strong state support, 
others are anti-nuclear. Whereas, the liberalization of the energy markets in its 
essence rejects all forms of state intervention. Can we talk of differentiated and 
integrated liberalization? Justify your answer, please! 
 
8- The ‘green certificates’ scheme had been initiated to make it possible that the sale 
of renewable energy take place under market conditions, since they were designed to 
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cover the additional costs of producing and transmitting the RE as to allow producers 
of RE and those of Non-RE to have the same bargaining position in the market place. 
The scheme hasn’t been launched in 2003 as it was expected. Can we venture to say 
that Risø National Laboratory has worked on it in vain? 
 
9-In June 1999, a law on the so-called ‘green certificate market’ was adopted by the 
parliament, and the entire energy sector had been reformed. The green certificate 
scheme was adopted, on the other hand, to replace the state subsidies for RE plants. 
Since the scheme hasn’t yet been launched, does it mean that the RE project will 
continue enjoying state support? If yes, what kind of support can be expected? 
 
10-A statistic from the European Environmental Agency on the percentage gap 
between the Kyoto targets and projected emissions in 2010 has been displayed by 
Adam Smith under an article entitled ‘Sins of Emission” and in the news paper 
‘Time’ from March 22, 2004. Denmark may come to have the highest percentage gap 
of 37,8 million tons CO2 equivalents, quite far beyond those of its followers amongst 
other Spain, Ireland, Finland, France and Germany with 33,3, 26,8, 16,5, 9,5 and 1,3 
percentages gap respectively. Do you think the EEA has exaggerated? 
 
11-The first budget period 2008-2012, agreed upon under the Kyoto Protocol, within 
which Annex I parties (1990) were committed to a yearly reduction of their overall 
emissions does not stand so far. Denmark has acknowledged a short fall of 20-25 
million tones CO2 equivalents if further measures to cope are not initiated and 
implemented. Which measures were referred to? 
 
12-The government heavily relies on the flexible mechanisms of the Kyoto Protocol 
to achieve its international targets during the first budget period 2008-2012. Don’t 
you think that the local environment would be tremendously affected and disregarded 
-since emission reductions of CO2 and other energy related gases take place abroad?-
Justify your answer, please! 
 
13-In February 2003 the government published a document called ‘Denmark New 
Climate Strategy’. It is stated in the document that ‘cost-efficiency’ is the vital 
planning consideration in order to get ‘more environment for money’. It is well 
known that renewable projects have so far enjoyed government finance support to 
meet the goal of Energy 21. Can renewable projects be carried out without any kind 
of state support? 
 
14-Since you heavily rely on cost-effective domestic measures viz. the flexible 
mechanisms to meet your targets, which other options would you consider if those 
‘flexible ones’ turn out to be inefficient? 
 
15-What is the state of the Danish CDM and JI projects in the developing countries 
and those with economies in transition? Which amount of emission reductions in CO2 
equivalents do you yield yearly from those projects? 
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16-The implementation of the flexible mechanisms of the Kyoto Protocol will foster 
the import of the Danish technologies, viz. the Danish wind turbine machines into the 
developing countries and countries with economies in transition. How do you prepare 
yourself to cope with this worldwide supply? 
 
17-What impacts do you think the liberalization of the energy sector, which brings 
about the dissolution of the government investment and running cost subsidies will 
have in the Danish markets of wind turbines? 
 
18-How far is the EU with the preparation of the market conditions for the 
implementation of the scheme for CO2 emission trading quotas (permits) within 
electricity producing companies? 
 
19-Do you think the so-called “Burden Sharing Agreement” initiated by the EU in the 
aftermath of the Kyoto Protocol and which allocated the target of 21% greenhouse 
reduction to Denmark, quite far beyond the average EU’s target of 8 %, agreed upon 
in Kyoto, was a fair allocation? 
 
20-Denmark achieved self-sufficiency in oil and gas in 1991 and in energy for the 
first time in “modern history” in 1997 thanks to the discovery of oil and gas on its 
continental shelf in the North Sea. However, it is likely that that self-sufficiency will 
not last beyond 2006. Which options would you choose if Denmark came to run out 
of its reserves in the North Sea? 
 
21-Thanks to the government support for Research and Development, the Wind 
Energy and the Atmospheric Physics Department at Risø National Laboratory have 
developed commercial software called ‘Wind Atlas Analysis and Application 
Program’. It is estimated that the system has more than 500 users in around 70 
countries. To what extent the research towards further databases will be affected by 
the decreased state funds for renewable energies? 
 
22-To what extent does the liberalization of energy sector affect the research towards 
renewables at the academic level? 
 
23- Why did the government decide to replace old wind turbine plants and how will 
the replacement program be carried out? 
 
24-Has it ever been any cultural obstacle against the deployment of renewables in 
Denmark? –If yes, what has been done to resolve it? 
 
25-What would be according to you the best alternative policy towards RES under the 
liberalization move? 
 
26-Do you think private individuals have any incentives to invest in RES’ projects 
now that there are no subsidies? 
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27- Can you explain the purpose of introducing the green certificates into the 
renewable sale? 
28-What is the difference between feed-in tariff and premium? 
 
29-What kinds of problems have been facing offshore wind parks? 
 
30-The government tends to reduce its CO2 emissions abroad through the use of the 
so-called CDM and JI projects. Which problems do you perceive in respect of these 
flexible mechanisms? 
 
31- I am afraid with the liberalization of the electricity sector, utility companies 
would tend to buy cheapest electricity and then force the government to adopt nuclear 
power in Denmark. What is your opinion? 
 
32-Do you think the CDM and JI projects really help Denmark to reduce its CO2 
emissions? 
 
33- If you were asked to make a proposal to the government for the improvement of 
the outlook for renewables under the liberalization, what would you propose? 
 
34-What do you think the government has failed to do for the promotion of 
renewables? 
 
35-It has been said that the Danish support schemes for renewables have been high, 
compared to the schemes of the other EU member countries, and economically 
unviable. What is your opinion on the issue? 
 
36-Which problems do you think the repowering program of old turbines would bring 
about? 
 
      37- How can the price of renewable electricity be stabilized under the liberalization? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 141
